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- be found. a real advantage to the learner ; without 


of Avxioms only; they may, therefore, be eaſily. ſups. 


new work) many conſiderable alterations and additions 


Poſitions is changed: And ſome difficult propoſitions in 
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generally obſerved to fant in need of greater indulgen 


attack. But I ſhall put an. end to.this 
Pointing out one objection, that may be broyght 
this work; which is, that in demonſtrations admitting | 
of e caſes, the moſt eaſy ones are ſometimes omil- 

ted; and that the converſe of ſome propuſitions ts 
not at all demonſtrated. But. this, I conceive, youl 


which, it would have been impoſſible io have compriſed 
the Klements in the compaſs they now: take up. Ben. 
fedes, the greateſt part of the demonſtrations omitted 
being ſuch as may be inferred from thoſe. given, by means. 


plied by any reader, ſhould they happen to become ne- 
ceſſary, which 1 have ſcarce ever found to be the caſe. 
But, even allowing this ta be a defet?, it is abun- 
dantly compenſated by the extenſive application given 
in the three laſt ſecluns; which is infinitely more 
uſeful, in itſelf, and more neceſſary to the forming an 
able Geometrician, than any thing f hs kind we. 
have been ſpeaking 8 


In his, ſecond, edition 7 N is, in a n 4 


bave been made. The order of ſome of the firſt pro- 


the ſecond book are rendered more plain. In the 
fourth book ſeveral new Theorems on proportions are 
added. The ſolid Geometry is now conneljed with 
the plane, and is demonſtrated with the ſame accuracy. 
The menſuration of Superficies and Solids is alſo more 
explicitly handled; and the demonſtration of the ſe- 
veral rules is bere eftabliſhed on a better foundation, 
than. even in authors who have wrote proſeſſedly on 
the ſubjeff. The Maxima and Minima, and the con- 
ſtruftion of Geometrical Problems, are likewiſe confi- + 
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title of Elements: 1e Geometry, deft ned for 
tbe uſe of ſchools, Fes nt ay ovale 
« firſt eight ſettions of this work, lent the protended 
* author on a particular occaſion, and printed in a 
* ſpurious manner, without my knowledge or conſents, 
an action tod ſcandalous Po a am man of honour to 
* be guilty of. The Editor imagined, T ſuppoſe, that 
* the changing ſome propoſitions, and mangling the 
* demonſtrations of others, was a ſufficient diſguiſe 
« to make it 5 for his own performance; but bow - 
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Were I to attempt. to diferide: the ideas. excited © in 
my mind by the ſingular modeſty of this important- 
and ſolemn appeal to the publict, I ſhould be at a loſy 
for fit words to expreſs them, without tranſereſſing the 
bounds of decency. - But ] hope that 1 bave not de- 
ſerved ſo ill of the publick, 10 be thought capable of 
atling ſo very bumble a part, as that of copying from 
this author, and of mangling his demonſtrations, in 
order to make them paſs for my own. —That a manu- 
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came into my hands; it indeed vue :, bit it was d 


of an article in the original rules and inſtructions Yar 


maſter ſhall teach Geometry under the direction of tht 
firſt maſter. But this well-intended article, which 
bas been made ſubſervient to the purpoſes of ignorant 
tyranny, and daring __ 9 ſince, in conſequentt 

annulled by an exprejs 


mention ſome particulars, ſupported by good authority, 


would but ill agree with the importance he aſſume 
in bis confident accuſation ; but I do not think it — 
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Page 19. I. 4. for a, read ; p. 47. I. 23. for CAE, . DAE; 
48. I. 31. r. ſemi-diameters; p. 58. for Corollary 2. r. Coroþ 
ary ; p. 59. I. 12. dele the comma; p. 70. I. 15.for DE, r. DF; 
I. 31. for greater, r. greater than; p. 71. 1. laſt, for PT, r. Q; 
P. 101. I. 6. for, r. z; p. 110. in the quotation l, for 19, r. 183 
P- 124. 1. 8. dele KF; p. 127. J. 4. dele the whole parentheſis ; 
and in the quotation , r. 27. 4. p. 138. I. 25. after BD, r. as 
well as AD; p. 140. I. 14. or GEA, r. GEB; p. 1 725 beg. of 
HK; L 34. 
r. annulus ; p. 187. I. 21. r. fruſtum's height; p. 221. I. 20. 
for AG, r. AF; p. 226. I. prec. laſt, for exceeds, r. is leſs 
than; p. 248. 1. 12. for leſs, r. greater; p. 267. I. 27. dele 
not; p. 271. I. 32. for which &c. r.'when taken leſs. 1 
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E higher branches of the Mathematicks; andi 


2 being many perſons, particularly young gen» 
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ch proper introduction into the practical and, mol 
5 applications thereof; fuch as ura 
5 r , Trigonometry, n Fra ale Per, 
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ight. be of ſervice, to point out to ſuch Readers, 
* propoſitions in theſe Elements may be omit-. 
as leaſt uſeful to them; without N hurt⸗ 
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Yah PRI | in the. 5 FOO. hee are aa 


7 CELTS 


Tn Book 1 I. the, 8 17. 9; 21,. 42, 25 a 
gth. | 


In Book II. the 4. 5. 1 10, 117, 12,190, and ms. 
d Corol. to the gth. 


In Book III. the 4, 5, 6, 7s „, 9. 15, 18, 19, 20, 
5, 26, 27, and 28th. 


In Book IV. the « 55 6, ty 11. 13. 16, I7, > 2 
21, 22, 23, 25, 26, 27. 28, and agth. 1 
in 


(3) 


In Book v. * * e 125 , daſs 20, 26s ad 
e ges 


Fla Book VI. hs two or des tet propeſ 
only. Ho be gels, exce e at 
= ade Boks will be h 12557 Fett Eo 
Alſo, with tegard to che FRO U book, if Pi 
ſea be x be the only. a pon in view (which, 
quently to be the caſe) the f 

2d, 4th, and 1 propo poſitions "may, fuf ce. K 
a more general Idea of 'the properties-of;.jn 
gene pl nes fhonld be required; fuch.as is ne 
ceffity m the dottrine of ſblids and f pherte 
| metty; thets all oe r Wa bac oug if 
fo be taken. 190 


The c * "OT aft 40 ts «rh 
bob ja ent book Wen als be 12 
y thoſe who woutd'be able to fiſid the content 4 
propo portion of ſolid bodies z as ſhould, likewiſe, 
_ whole eighth book; except, perhaps, the firſt and 
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thoſe who are not very ſolicitous about geometrical 
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a 1 a ON SEVERAL cuntovs AND RE. ; 
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SUBJECTS, IN SPECULATIVE AND MIX3 
THEMATICKS ; in which Tye moſt difficult 0 


bdblems of the firſt and ſecond Books of f Newton's 1 Inch 
| | are explained; in e oo 
| | on U. MATHEMATICAL Disst2TATIONs on 4 7 rie 


of Phyſical and Analytical Subjects, in 4to. I I 

II. Mica Ard Taacrs on ſome curioas EI 
I SS, very intereſting Subjects in Mechanics, Phyſical-Aﬀtre 
[i * 3 and Speculative 5 in 40, 7 57. 
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| IV. Tas 5 KEY or Aumbirrine AND Rx 
sons, deduced from general and evident R 
with uſeful Tables, ſhewing * Fae .of ng. 


Joint Lives, We. ih 8. | Ris 


V. A Thrarie or. Ab en 
damental Principles are fully and clearly demonſtrated, 
and applied to the Solution of a great Variety of Pre 
blems, and to a, Number of other uſeful THEY 
2d Edition, in Bo. 8 

VI. Tux Doctrine anD „ or 9952 
: Tos; containing (beſides what is common on the Subj 

a Number of new Improvements in the Theory, anc 
Solution of a Variety of new and very intereſtin Problem, 
in different Branches of the Mae uke, 2 ols. 8vo. 


VII. eee PLain AND ' SPHERICAL, 
as the aufden and Application of —_—— 
uin ' OVO, 


vi. Wine Exiineions for Voung Proficients in 
the Mathematicks; containing, beſides a choice Collec- 
tion of Problems, both algebraical and geometrical, the 
whole Theory of Gunnery; a very accurate and ſucciti@ 
Demonſtration of the firſt Principles of Fluxions ; and a 
Set of Tables for the Valuation of Annuities and Rever- 

| hors, more comprehenſive than any extant. 8 vo. 
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A Surface is that, which 
as length and breadth, only, as 
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2 The bounds of a Surface are lines. 
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The bounds of a Solid are fmrfacts. LOR 
. A Right (or ſtrait) line is that, which lies eren 7 


= gt 


e lame Way, as AB. -  A—— — } 's f 


6. A Plane - ſurface is that, which 5 is ä 


perfectly flat and even, or which touches, in every 


part, any right-line extended between points any 
where taken! in chat ſurface, 

7. An Angle is the 1 T 
or opening of two right · lines meet- 
ing in a point, as D. 
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f . . one right-live. e 
DE ſtanding upon another . 

AB, makes the angles on | 
both ſides equal, thoſe, ank 
gles are called right-an- OR 
2 ; and that line CD is a W 
aid to be perpendicular to WW 
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9. An 1 is that, which 
IS leſs than a right-angle, as E. 


10. An Obtuſe- angle is FRY 
which is greater chan a right- 
angle, as F. 


diſtant 10 ight · lines 
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CD are ſuch, which be- 


14. A Figure is a bounded 
a ſurface, or a ſolid. 
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15. A.right-lined plane Figure is that, forme 
in a plane- , Whoſe terms, or bounds, are 
- t- ; g g . a 5 5 c a 5 
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17. An equilateral - Triangle 
zs that whoſe bounds or ſides are 


18. An iſoſceles Triangle is, when 
wo ſides are equal, „ 
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as ACB; whereof the fide AB 
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20. A riatie- Ta | 7 


22. An Acute angle Triangle 3 18 that, which h 
all its — acute + 


3: Every plane Fig . 
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24. Any Quadrangle, whoſe 
Wa ſides are parallel 
a Pirallelcgtem, as: 


2 5. A Parallelogram, whoſe an- 
gles are all — iy 2 I B ; 3 
Rectangle, as E. it 45 ef 4 


26. A. Square is a ks ram 
whoſe ſides are all cap and 2 an- | F 
gles all right-ones, as = | 


27. A 8 is a: parallelo- 
gram whioſe ſides are all equal, but 
its angles not right, as G 
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2. A Regular Pol is one whoſe 
as ſides, vIOT 2 


I 


* 4 
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Agr, APCD, called 


its circumference, every- 
where equally diſtant frgm a 
point E within the circle, 
called the center thereof. 


center — circumference or a right-line EA 
drawn from che center, co the eircu 0 


— — 


— —— 
— 
—ͤ 2 . „„ 


—— 


—— 


— 
_ an 


— — 


0 
— ONS Sr  e — 


— 


1 


— 
— 


2 
— 


7 ˙ ˙ —— 33 i 
„ * 0 *s o 


— 


«ww — 0 
. 


r 
N _— 


SGT ee — — 


ee I EE ˖ů ů KKK — — 


— 


4 13 25 of . 1 
2 * 7. = Fa 2 $3 * 4 
** * *. 4 4 Tr, 


* 
: = 2 i 
* 7 * * 8 - * A , 
my 


A X10M "of er > Self evident 2 


to one and the ſame things a ard 11 


2 Every whole is greater than its per. 
3: ad whole i is equa] to all its parts cen : 
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4. If to, or from unequal things, | equal things | 
be added, or taken Ls the ſums, or remainders, _ 
will have the ſame difference, a a8 the yen ay things | 
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7. All right- angles are equal to one another. 


8. More than one right-line cannot be drawn 
From one given _ A wr! gf nl 
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9. If two points 
D, F, in a right- 
line MN, * ited 433 n 
at unequal diſtances - —y 
DC, FE, from an- 5 | 1 

other right-line AB in the ſame plane-ſurface; thoſe 
two lines, being infinitely produced, on the fide of 
the leaft diſtance EF, will meet each other. 
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rigght-lines- FD; Ac + 20 my 2 oF 20975 ee 
FE, making an an ge F. and the angles which they: 
2 C, and F be likewiſe equal; the right-lines 
B. DE joining cheir extremes will be equal, and 
— n. AB,. DFE SR in _ re: 


ſpects. 4 ies 4 * ot: 38 » 4 


If-this ſhould not 2 ſuff PA e for 
an axiom; conceive A le DFE to be remov- 
ed, and 16 applied to the triangle” ABC; that the 
point F may coincide with C, cds ſide FD fall 

upon the ſide CA; then, becauſe FD is ſuppoſed 
equal to CA, the oint D will alſo fall upon A. 
And, the angle F being equal to the angle C, the 
fide FE will fall upon CB; and conſequently: tho 
point E upon the point B, becauſe FE is ſuppoſed: | 
equal to CB. Therefore, ſeeing all the bounds of 
the two triangles coincide, it is manifeſt; that not 
only the baſes AB; DE, but e 
che equal deny: are alſo equal.” e ee e RN 


When all the. hes lines CA; CB, ED, FE; ares 1 
equal ; the triangle DFE, being contrariwiſe applied © 1 
to ACD ſo that FE may coincide with CA, will. 1 
alſe, agree with the triangle ACB:(as is manifeſt „ 
from the reaſoning above): and ſo, the angle E (ask 
D did before) now coinciding with the angle A, the | 
two angles E and D muſt neceſſarily be equal to d 
each other, in this oy win the: "I n "F 
is an een one. 
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© Ax. 3. 


1 Ax. 4. 


ha hy will the firſt (A) and the laſt (O) be equal d 


and the remaining part EBA together with — 


60 — ; 


Then, in any demo Jou meet with 
vantities Toned * one e to the © r cont 
* the mark of equality (2), the — 
drawn from thence, is always from the fitit 
and laſt of them; which are equal to each other, by 
virtue of the firſt axiom. Thus if A = B=C =D, 


J r. X 4 4E 2 3 r * 14 ö re 8. 
2.5 10. * 13 ISO wh £2 FOR N i 
Alſo, when in 2 quotations y you meet with two 


| numbers, the firſt ſhews the propoſition, and the 


ſecond the book. Moreover, Ax denotes axiom j 
Poſt. poſtulatum; Def. definition; Hyp. hypothe- 
ſis. Note alſo, that, when-ever the word Lias de- 


curs, without the addition of either right, or cab 
that Hen 


a right-line is. always'underſtood-2.: and 
a line is ſaid to be drawn to, or from an Nel thy 
* _ in meant. wa 
18 & » BE * — lor 8 * [> - = ** 0 1 
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- Poſt. 1. the ef Part FH be an 1. 5 
and EGF, having EH 2, 
Def. 8. Gs and EF common, are f 


o Ax. 10. ref : and fo, the angle] 

» Hyp. D) =8 right-angle ff HA 

4 2. 1. one continued iy ml Hg 
' Ax. 8. e. Therefore ee aa 


sehon, 1 
In this theorem, che Ny af paralle lin 2 
(or ſuch, which being infinitely produced, in e 
ſame plane, can never meet) is emonſtrated: for 
EF may be drawp 9 CFD, 
again, A to EF !; which . it * 
will be parallel co AB. | 


THEOREM Ts p * 
| Perpendiculars (EF. GH) 10 ove (AB) of tun p. 
 rallel lines (AB, CD) terminated by thoſe lines, art 


| to each other 1, and alſo RF the at 
o the ras alin cb, lere _ = 0 


For, AB and CD being bn to > each other, | 
* Ax.g. GH can neither be ne. Ag nor leſs than EF; 
and Def. and therefore muſt be equal to EF. If you Dy | 
'3- that EF is not perpendicular to CD; then let FM 
i Poſt. 4. be perpendicular to EF, — e Ga = 


b deen La 
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of the ent) Gfch Falch del P 
all the aſcribed” to 

e, can ſubſift * gk 1 

the ſame figure, will ap 

geln with the merkod 6 
conſtruction. For, at any two 
points C, D it a fight. line RS. 
T flats CG, DEER CE 5 
may be erected 7; and a pe Ww ene of Te 4. 
ca ot iu Peibr By inogting: the oe, by" F. x 
may be drawni. The: .CEFD: thus conſtruced | 
il de a 2 for CR and DF are 34. . 
as are alſo CD. and EF: therefore the FE * N 
well as C, D, and E) is a right-· angle. If CE ba gs. 1. 
made CD, then will the rectangle GEDF have all - 
its ſides-@ual.*, Which: A t. and 
* 125 Ax. 2. 
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THEOREM vi. 


4 line (AB) .znterſefiing two 
 QP) makes the oy og l. 
each other. © 


Let CF and DE be her 

dicular to QP, and 85 
then theſe lines FC and T 
are likewiſe parallels* ;- and 
ſo the triangles CFD and Q 
CDE, having the ſide CF 26 
= DE *, FD z=-CE*, and 


h Ax. 10. FDC = ECD *. 


. 1. 
. is 


. . 


COROLLARY I. 


arallel 2 
ha "ſk 


ane a line interſecting two La we link: 


—— the angles (BDR, BCP) on 


ſame fide, 
equal to each — hg for BDR (= CDS!) = BCP". 


COROLLARY II. 


x Tþ 


Hence, alſo, a line falling upon two parallel lines; 
makes the ſum of the two internal angles (SPC + 
Cd) on the ſame fide of it, equal to two right- 


angles: for the angle SDC being = PCD, and 
hence wy 


PCD -+ QCD = two right- angles; 


Ax. 4 SDC + QCD = alſo to two right angles 1 


THEOREM VIII. 


Ia line (AB) interſefing two other lines ( PQ , 
RS), makes the alternate angles (DCP, CDS) equal 


to Ie other ; then are 2 two po A 


| For, 


Abe if p tbl," 0.0 
| PQ; S, be, p ans" DT ? 


DCP * = CDS”: O f— . . 
ieee £0713 235 e 
which bs rp | . et „ . 


1 COROLLARY. i 
Hence, if a line falling on two others, makes 
the angles (BDR, BCP) above them, on the ſame 
ſide, equal to each other; then tals two lines 
are parallels : becauſe SPC = BDR. 3. 1. 
F . THEOREM N. 
| If one fide (AB) of a triangle (ABC) be produced, 
tbe external angle. (CBD) will be equal to both the in. 
ternal oppoſite angles ( A, C) taken e Ko 


For, let BE boa 


rallel to AC*; Sch. to 3 
will the angle Ce = 6. Ia | 
| CBE *, and the angle „ 
A = DBE“; there- j Cor. to 
fore C + A = CBE ** „ D 7. 1. 
PI 8 3 : Ax. 4. 
COROLLARY,  _/ a5 


- Hence the external angle of a triangle is greater 
than either of the internal, oppoſite angles. 


THEOREM X. 


TD be three angles of any plane triangle ( ABC) takes 
| Zogether, are equal to two right-angles. 


For, if AB be produced to Cc 
D, then C+ A = CBD», to 
which equal quantities let the © | 
angle CBA be added, then '// ' N 
will C A + CBA = CBD EPP Ax. 4 
1 two right · angles EE >» 
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Let. A; be greater than AC; 3 

in which let there be 9 
15 2 "KC 3 ey] 'W. 51 

The triangle A bring — — 
iſoſceles, the angles CD an A Ss, 
| 12. 1. ADC are therefore equal; whence Ack. Which 


latter ADC *, and conſequently, e more exce 
= * which is les than ADC!. | 5 


COROLLARY. 1 
ef in any triangle, the fide. 4 ben 
the greateſt angle, is the greateſt; becauſe ACB can- 
not be greater than B. vet AB Re = 
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Tf the three fides (AB; AC, CB) of / one. rjanp ll 

3 wo to the three ſides (DE, DE, FE) of another - 
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Cor. 1. F — = ACB*: therefore the triangles ABC 
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| #hen 11 the Fo triangles be equal i in all Wee 
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Bc being . equiangular , 


g te Hi. 1 1 2 


A= D, ge b deb CG will alſo be * p. 1 
whence, CB, =FE*, che angles* 15. . 4 
ar equal: — ſo, oy” 16, ba 1 Y 
dae ABC and DEF, being 1 ego 1 
, and havin che fides AC and equal, 1 Cor. 1. 
wn; in all reſſ 0 10 

The demonſtration is the ſame, when both the 
angles are obtuſe, as in the triangles, AbC, DeF: 
for, if. CB (= CB = FE) = Fe, the angles G 
and HeF being equal (as before), mM _—_ AIC. ie | 
and Def will likewiſe be equal 5. 255 5 


| THEOREM XVIII. en "IT 
5 If two angles A, B) of a triangle (ABC): be 5 
equal, the fides (BC, Jens ſubrendg Sn my like; 
wiſe be equal.. 

| Let CD biſect the 5 1 Ws 
ACB, and meet AB in D: 
then the triangles ACD, 


and * CD common to 
both, . will alſo have 2 
AC SBC. A. 


THEOREM XIX. 


Am two fides (AC, BC) of a triangle ( ABC) 
taken together, are greater than the third 4 ad 


Wo * produced, let D 
there be taken CD = = CA, 
and let AD bedrawn. The 
angles D and DAC are 
ual “; therefore BAD, 
ich exceeds the latter ®, 
— alſo exceed the for- 
mer D; and conſequently RG: -. 
BD (or BC + AC) mult exceed AB», | | 1 ay 
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| It P be on the contrary fide of the per | 
larto PC, from AC, jet AB be taken AB; thin 


fore PC, which exceeds the one ag the e ba 
7 will alſo exceed the other. - "0 


THEOREM XXL. 3 

Of two triangles (ABC, DEF) . two 3 
(AB, BC) of the one, equal to two fides (DE, EF) 
of the other, each to tach reſpetiively, rhe baſe uf that 

(ABC) will be the greateſt, which i 7s — "ander 
the greateſt angle. 


Let the angle ABG = =k, B bo Er = KC) ale = 
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N Hiangles. (ABC DEF); hath 1 le 
15 in N 10 one angle (EDF) . 
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The angle ICG being = BCG *, and the latter of 


—.— 1 or # 


theſe greater than EFH* (or KFH e thence is < Hyp. +; 
ICBt-KFE; and conſequently BIc- EK *; whence * Ax. 10. 


alſo BG (BI) - EH (=EK) * its equal BM 4; an 
therefore BA c- BN, becauſe AG hd MN 
parallels, both the points M and N will fall on the _ 
| fame fide of AG. But BN (as the triangles NBM, 'E 
DEH are equiangular, and have BM = EH 7 is 


DE: therefore BA is alſo greater * DE. 15 i. 
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| 3 7 8 (ABC, ABD) Sanding wow 

| | EL baſe bes one be 'wholh CEE bot 
the other, the two fides (AD, BD) of the rae. 

taken rogetber, will be laſs, "and the angle (D) cons 

tained by them preater, reſpectiueh, than the l e 

(AC, BC), and the contained angle (C) of 1 the other. 


Casz I. If the vertex f the contained mar 
bs in one l. the other: . e e 

Then, AD is leſs than AC , ²ĩ · | 

» 19. 1. CD whence, by adding BD 

common, AD ＋ BD will alſo 

Ax. 6. be leſs than AC . CD + BD!, — 
+ Ax. z. or than its equa AC + BE. A 
Cor. g. i. But the 19 88 ADB! is c. ACB|, 


Caan II. 77 the vertex be within th other wines | 
Let AD be produced to 
meet BC in E: then (by the 
preceding caſe) the ſum of AD 
and Bb is leſs than the ſum of | 
AE and BE; which laſt ſum, 
and conſequently the former, 
Is, again, leſs than the ſum o 
AC and BC. Moreover, the 2 
angle ADB c= BED Ec 4A 


THEOREM XXIV. 


The oppoſite fides (AB, DC) of any parallelogram 
(ABCD) are equal, as gre alſo the oppoſite an gies. 
(B, D) ; and the diagonal (AC) divides the al 


gram into two ? equal Parts. 


e 


4 1 


For, = 


t db, Bf 
. AB,DG, ard AD, DC. 'D — 
BAC = DCA®; and BCA. . 
= Dac therefore the equi- * — 
| Jar triangles ABC, . 
having AC 8 are equal 
in all Teſpet SP 
FR - COROLL ART. 5 
Hence, if one angle (B) of a parallelogram be à 
right-angle, all the i other three will be right ones: 
for D, being = B, is a right-angle z and KEW 
=D, and DAB = D, by Tere fs . Vin olgns 


W i * 


THEOREM. Xv. 


Eu quadrilateral (ABCD) whoſe + oppoſite , 
2 equal, is 4 paraliclogram. (See the preceding 
eme.) 


Let the dia 112 Ac be drawn; chen the trian- 
gles ABC, ADC being mutually equilateral ", they * Hyp. 
Sil alſo be — equiangular *; conſequently » 14. 1. 
AB "my be cad to De, eee ee 
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THEOREM XXVI. 


The lines (AD, BC) joining. the correſponding er- 
tremes of two equal, and parallel lines na DC) 
are themſebves equal and Parallel. CS 


Let the diagonal BD be auen Becaus AB. Hype 
and DC are parallel v, the 5 — is rr 97.1. 
therefore, BA being = 
DC and BD common, 
the remaining ſides and 
angles will likewiſe be | Re, 3 
reſpectively equal 7; and A n & YT. 
Fenſequently AD let to . 8 „„ 
THE O- 


= Hyp. 


* 


* 3. I. 
d 7. I, 
24. 

* Hyp. 


215. Ie 


, . DEM, FG, 


Another line DE be ſo 


"> 


l * 5 3 uy H R 05 


. 


Ibete points (D, F. H 


_ baſe, ra 4⁵¹ 


intercepte 


Let NGM be ale 3 
to AB, interſecting HI _ 
= DE th N and M. 

the trianj gles | 

10. er havin "he M 

— IGN = E : 

ING = M, and GN 
ts FH* = ED *) = 

SM will alſo have 


= & 9. I. 


COROLLARY IL, 


1 appears, that, if one ſide of a t 

e divided into any number of equal parts, and 

m the points of Airilton lines be drawn parallal 
'to the baſe, cutting the other ſide, they 1 alſo 
divide it into the lame number of equal. parts. 


COROLLARY Il. | 


Hence, alſo, if two lines FG, HI, cutting the 
ſides of a triangle, be Pa arallel to each other, and 
rawn as to cut off FD = 


{.., FH and GE=GI, this ine DE will be parallel ty 


the two former, ng 


in the files . ſquare (ABCD) quay Aten: 
from the four angular there be , 
222 famed 


other points (E, F, 6, 
by j joining thoſe points, foal 155 be a 1 


For the wholes: AD, 


pe debe ah 


Ak, DF, CG, 8 : | 
FC, GB, HA muſt cone | 
uen qua 3 . by K% WS 
58.5 all ing e Sa 3 
"CEA bang — 

HE will be 1 nen — DEF. = * Ax. 10. 
AHE *. Therefore, becauſe DEH is = A + 
AHR, if from hee, the ' urigies- DEF 
AHE be taken away, there will rein HE = 
A,» a rightzangje*,.-' By the lame arg Cor. . 
by Theor. 25th, and the Corol. to the mac che 5 
other three angles will be Ee.” | : 


$ 
5 * 1 » 


\'THEOREM 5 Ui 1 
W of ABCD) l T1 
biſetted, the figure (EFGH) formed be Joining" te . 
of bifettion, will be 2 Lake 1 


points 


Dave the di onals AC 
and BD. Becauſe EF and. 
HG are lel to Ac, D 
they are alſo patallel to each --| 

other. After the ſame H 
manner is ekt to 
EHy therefore EFGH is a 
parallelogram !. 5 


4 2 De End * the FigsT Books 


om oo _ rw wma” y$Hv 


DEFINITIONS. 


A. 
N — [> ABCD, if two 'right-line 
HI, parallel to the ſides, in 
-_ diagonal i in the ſame oe G, be dren 

dividing the parallelo- 5 

gram into four other 
parallelograms; thoſe two 
GD, GB through which 
the diagonal does not 
paſs, are called Comple- 
ments; and the other 
two, HE, FI, Parallelo- 
grams about the diagonal. 


8 


2 


2. Every rectangle is ſaid to 
be contained under the two 
right-lines AB, BC that are the 
baſe and altitude thereof. 


made upon the line AB, | en ee 4 ge 1 12 
be _ wa FR) conn under " 74 
nen are equal. ST S FN V3 oo +3 


A ges 8 32 2 3 \ 2 WA” 


For, let the a D. © Gras 
be drawn : thens 3 10! WY I 15 wel 
„ 185 

and B = F, the : = 
triangles. ABC, | pro v0 
EFG are equal *.' Bey in os very; ſame manner Ax. 10. 
will ADC and EHG a ppear to be equal. Therefore 
"the whole rectangle ABCD is ao? OP to we 
whole e GHE. 6.59 Sus - 1 Ax. 4. 1. 


149 i: „ Kip 
1 - # 


7 & As THEOREM: Wi 4 6Ath 1 bo 
Parallelogr ams (ABCD, BCFE) r 2 *N 

ſame baſe (BC) and between the Es "parallels 2550 = 

AF) are equal, A* r... Re. Of . . 


„ 
1 N 7 
* T4 ba 7 5 + s Py „ * 3 
ag + 4 — * id 4 * ade © , 1 2 ee 
A ow . $i 
4 5 * 
A g - 


* 


8 1 
— 


F = = BEA® © Cor. 1. 
me EAB are, 1 


: For, Gince (in Rg. 15 the ang 
and CDF = A, the triangles * C 
equiangularꝰ; they are alfo equal*, becauſe CF = 0. * 1. 
BE s: therefore, if each be taken from che whole f 16. 1. 

bee ABCE, there will remain ABCD = = EBCF®".* 24. 1. 

FS COROL-" AS: 5. 


Eo. COROLLARY I. 
L bibel L er 


* Ever, W whoſe 0 — ut f | 
22 themſelves; becauſe all fach pa 

| are equal to ſtandin A the fa fact 

f and between the ſame parallels 


. _ by < e w rel 


5 
8K de W 01 = ( 
| 
| 


I . n by 
122 3 


| : The c ” C, EA) of. 6! 
1 e (0, xe) 72 585 


inn r HS © 
5 9925 inn 50 {M3 A tee N. 1 1 


= - Fer, the whale m GA. 51 

* angle DCB being equal 22 
to the whole triangle 

t. 1. , and the parts 


TY 


* 


7 

2 4 

| "; 1 [RY 
o Bk. 


C, WAX muſt likewiſe be . . 57 


* % 
7 ba y *. —— . 5 
- * * 


eg , . 

— A D her 
BC) ) are By: WD) yy rage Me 6, Pa 
whoſe haſe is tbe, 25 of tbo tra filers 0 


” "7" 


BE 
| ' the perpendicular Pa e, the 
a ee l iis os 1 a 


1 4 * r 3 2 
4 a " , » 
2 2 £3 2 $ wt + fs 


id 0 dA 


The all the 
* 2 A. 
1 eee 


HF, GE be parallel to AD, 
meeting DC in F and E. 


__— 


Da . 


Hans 


If 8 right-line (AB) be, any-wiſe, Foided ano _ 

parts (AC, BC), ibe of the whole line ibũdjll ©} 
equal to the ſquares of bath the parts, —_ as. 
Le reflangles OY ſame 2 1 a ovine or tw 0? 6 


F 


Fr Lodi). nnn Al $9428 - How 


1 


als 


== Twas 1561 * 1 
1 e ip CM, EN » take 42 equ xj 
vantitles CF and EF, and Te: 
6. 25 therefore, all the angles © Ft it 

y * — ho right ones ?, NM is a ſquare® upon *, 
l he — AF, FG are equal to two e = uit 
Z Pers. BC and AC *: but AG=BF + FL * 
emen 


COROLLARY. 3 2 | 


Hence, the ſquare of any ma is che to 10 f | 
times the ſquare of half that line. +. ed 


14 


_., COROLLARYE 4. 3 
| | Hence, alſo, if two ſquares be equal, 8 Jes 
muſt be ny ual z becauſe wages rho BA, oe "oy 
| wo equal —_ | | - ABUT 20 2 it 


1 | THEOREM: III. «48, | 
j The d Herence of the ſquares (ABEH, "cond & 
i any two unequal lines (AB, AC), i equal to à 1 | 
| angle under the ſum a and ai Herence 7 the om CE 


WE EB, produced; tlg BF = 1 2 3 

AC; let FG be drawn parallel to 3 

| EA, and let CI be produced. 

both ways, to meet EH and FG * 

in Dand G. It is evident that 

© Cor. 24. DF is a — , whoſe dale 

L GE (="CB*) = the difference 
124. 1. of the given lines AB, AC; and 

whoſe altitude FE (becauſe BE 


= 


» x 1 1 * K. ; * » * * 
* *4 8 a * . 9 
ay - 2 4 * * * 


f 


iwer Lids EO) . 
A. 92 Nine 


* 7 8 upon the fide (AC) fubtinding, the 

deal o of 4 plane: triangle (ABC), is equal to both - 

ew BE, BG) macs 2 the je (AB, BC) 
CONTAINERS 7 at angie. /. A Sh 


Let the | ſides of the . 
ſquares BE, BG be . 
duced 'to meet each o- 
ther in L. and D; in 7 
which take KI. -and -1G |/ | | 
each equal to AE (or 0 . 
AB) z.and let Cl, IK, and | / |, 
KA be draw. Lo — 

Since ABH and FBC "IC" 15 'E SPY” 
(which are continued right-lines i) are equal to each | 2. 1. 
other *, EL, DG, ED, and LG will be all equal * Ax. 4. 
amo "5 themſelves! ; and fo, the angles E, D, RL 
and L being all right-ones ®, = L. will be a 
ſquare, and Chasse 2 ACIK a ſquare likewiſe *. « 
Now, if from the ſquare DL, the four equal* . Ax, 10. 
angles ADC, CGI, ILK, and KEA be taken away, | 
there will remain the ſquare AI : and, if from tbe 
ſame DL, the two equal * parallelograms DB, BL P12 
(which are equal to the faid four: peer becauſe 
DB = two of them!) be taken away z then there 
will remain the two ſquares BE and 'BG. Con- 
Len the * Al is = the two e BE | 
and BG. e ee 


The ſans: damenbroted/ en | x 


Let AD be the ſquare on the pans AC, 


and BG, Bl the x two ſquares on the ſides AB and 
D "BC: 


© Def. 26. fide AG= ey AN 
and AC (=, are likewiſe 
® 15. 1. equal”; rd therefore the 1 $50 | 
= clogram AM = the f 
„Cor. to Jogram-AH ”; which laſt,” 
. * ere the former, is 
* * ſtanding on the ſame baſe AB, and berweet)” 
ſame parallels By the fame a 
E N CM is = the ſquare BT: 
the ſquare AD 10 
Ax. 4. al and BI /. 


coROl 


Hence, the ſq 1 
cluding the right-angle, is 
of e ety of the hypo 

Ax. 5. ſide ; or, equal to a tec 
ſum and 
© 7. 2. ſide N 


e > 7 
BC) of any triangle (ABC) is equal to the d 
of the ſquares of 2 two lines, or 232 (Al 
iadudes between the extremes of the baſ e (AB) 
(CD) of the S ec | 


5 od We 5 ba 8 


* 1 N . Bf l 8 44 1 . bf 75 1 2 a 
x N 77 


/  COROLLARYL _ 1 
Since the rectanę e under the ſum and difference 
of any two unequal lines, is equal tg the difference 

of their ſquares ©, it fgllows, th difference of 7. 2. 
the ſquares (or the 1 Je unc = 
ference) of _ two ſides of any triangle, is equal = A 
to the reftang] e onder the gal and difference of the A 
f | al and -  . 9 


* 


eee eee 
is rares te fey the 9 under _ um and 25 : 


* 


of 11 
. 12 the £3 , 25 
ceſs of AD above BD (or AF) will (in Fig. 1.) be _ 
' = DF = 2DE; therefore the rectatigle-under the -. 12 
fart nf r of AD and B (= 1 22 9.S + 

. . 4.) AD —+ 4. *, 
PE = 2D, 1 . 1 


09 N . * 


A * 8 
e 
5 To, y 5 


s 
| baſe (AB) and of the other he (BC), 
angle wider the whole baſe (AB) and the 


ho. the perpendicular from the angle (B) oppoſite 1 8 
Jide fs mentioned; that is, greater, when the pp 


* 
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cular [os beyond the ſail angle (as in Fig. . J but a 

bes, FT en it falls on the colitrary fide (ori Þ * 

and 3). WIEN OE” 
MI, TM 9 

Ler the ſquare Ah, e A ABl. . 

11,2. vided into two equal! rectangles EF and EH | 


'# 8 e 


FEY 
*. 


the line EG, viſeting AB in E; Wee” let the pers 
pendicular 05 be continued out to meet FR | 
(produced) . IE ORD 3 = 


Was Thus 
Ju Hg. I, AG — BC = = twice t 
e e e ee, A | 
- 22 (2A B x BD); therefore, if from tlie 125 * 
3 of theſe equal quantities, AB* be taken away, th 4 
* Ax. 5. AC Jeſs both BC* and AB* = 2ABxBD?.. Fa no, 
In Fig. 2 and 3. BC. AC: = — af = 2BI= ; "i 6] 
238 7 = 2AB x > BD — AB*; and fo, k ding 
, Ah to the firſt and laſt of theſe equal anti „ 
0 Ax. 4. we haye here AB* + BC. — AC* = 2A * Dy | ; : 


i % 
> 


| Brand 


2 1. 
and Ax. 
10. 
irn. 


E, F be join hs 

trian er, BAD 
equal in all reſpects“, thence © 
will AE (ZAC) =DE(zDB). / 
But FA! + FC* =" 2AE® ; 
GE + EF = Fro 


F * i 4 
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Ly - NY 
47 5 3 v A #8, 
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Y FERC: * 1 \ : 0 N 
{ring FD g - 


4+ A-ſemi-Grcle is a figure contained under any 2 
diameter and either part of the circumference cut 


ny 2 and its chord A 


under two right-lines EF, EG, drawn from || 
center to the circumference, and the arch FG 
cluded berwixt them. When the two lines EF, 
ſtand perpendicular to each x 


« * 


0 


gment 


8 a circle = When. — 
ing in the periphe | 
BA, BC by which it A 
is formed, paſs through ; 
the extremes of the 


Z CAC + Of and £ 25 A 


* 


* 8 s 5 55 q 
: * : n ds. .+ 4 4 | - 


= of the circle, ADC, -faid to ſtand 
arch. * f cf rt 


4 7 
* 1 4 Pony 
+ 


ſaid to touch a circle, when, 
paſſing through a point (C) 
in the circumference thereof 
it cuttech off no part of the 
circle. . 


* 


o 
o 


Pe a6 | „ 
28 ,] 


cut one another, when 


+ 
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ed in 2 Ex whe N its e ee 
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9 4s %, we 17 A 1 3272 A, rl + 
7 LEE 7 4 * 4 {3 4 A 2 14 «ERS 2. 
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Naa FE Tax 34 "I 1 2 r e 2 To 'P 5 ks. . FORE — 5 
nach "A OY + 2 -- s : n . i 9 418 
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* As tiny I 74180 
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Fc 


2 £4 


SOHO GS 


* —_— 
Cum MS 


in aright-lined 7 
former are” 


If the fs (Ab, BG, OD d) f 
ſcribed in à circle, 6, be 
GOD &c.) at the cemer 


them, will likewiſe be 


 Inles OB; 
- &c. equal | to each 


dug 1 L. other ;. . 


from hence, that all - 
8, Ot Sec. which make 
3 46, DOG GOR, K 
at = center, will alſo be equal to each oth 


2 2 
; * 


565 


* 
«. 


=» we > A Ami Ayn Axa a tm Kd o@ 


oY A>. ah. an 


from ibe center of 


3 ; 


Let C, A, and C, B be jc 
and thro- any point E in 
chord AB, let the right - line 
CEF be drawn, meeting the 
circumference in F. bs 

t is evident, becauſe CA = 

Be, "as theſe equal lines are 
on different ſides of the perpen- 
dicylar CD*: And fo, CE being 
the point E (take it where you will in t 
and conſequently h Une AB itſelf, will fall with 
the circle *, Moreover, becauſe the triangles A 
BCD have tons = CB and 


of 


tance of — oa the cen- 
ter, and O that of EF, 
both taken in dhe ame 
3 radius OR draw OE and | 
* Def. zz. DOC, OFE, have two equal esch to, - 
- _ and have the contained angle DOC = the c 
o Ax. » angle FOE. *; therefore, alſo, will the baſe; 
P 21. 1. | ow. the, we 7 | 
greater than any other chord at 
13. 3. wich EF, i 3 
drawn from any point within 2 circle, wi 
_ circumference, 


* * 
F 
W 
kl 1 : 


* bs _ 2 K * 


the A 0 1 2684; of 

the ret, that ( ) whoſe other extreme (F) is placed | 1 
neareſt, in the 9 to the ertreme (A) of the 

] greateſt, will exteed any other ny n ertreme E 
1 4 44 6 e, n 


From the center 0. ws ck and cr be dramn., * Anh 1 
2. Since DC is common, CF = CE, and DCF : t Ax. 2. ff 
c - DCE", therefore is DF DE > : 


„ COROLLARY 1. 5 

Becauſe no two lines; DE, DF, drawn from b, 
on the ſame ſide of the diameter AB, can be equal 
to each other v, three equal right - lines cannot poſ- * 5. 3. 
ſibly be drawn from the periphery to any point + 
beſides the center of the circle :' and, therefore, i 
from a point in any circle, three equal Wehen Th 
can be drawn to the periphery. A point. is the - 
center of the circle. * ig 4 

COROLLARY n. „ 

Hence it alſo follows, that no circle can be de- I 
ſcribed to cut another FBG in more points than 
two: for, if it were poſſible to cut it in three points = 
G, E, F, then 9 . from the * Wo 


*Def. 33. Q. to thoſe 


. | 2 5 8 FP, e TOY ad. e Oy IIS : 0 N 15 1 
nin 
= A 1 (FD) drawn th web any 
4 in the tircamference of. a circle; at right- 


= | rudius (EA) termixating in that Point, 
| circle. 4 * * 


From any point in FD, 
to the center 
right-line BE be drawn = 
which, being greater than 
„ AE (, the fen B muſt, 

1 neceffartly, all out of the | 

v Def. 33. Circle* : and_thete! 
and H. the -ſathe argument elde 

2 6 i. good with regard to ever 

=_ - _ - Other point ia the lis FD (except, 
= that this line cuts off no part o 
= touches it, in one point only. 


4 
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E . THEOREM 
If ide diſauee (AB) of the cement of d 
be equal 10 the m be 11290 ſemi. Anker 
BN), the circles will touch each olber, o 


and the right-line. (AB) joining their centers, will | 
paſs through the Point contact. 1 
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EFF: 


Hence,” ' the . centers. of two c 
at a diſtance, from one e el 
of the two ſemi-diameters, A part, at 50 


+ 


one will be contained within the other : 
diſtance be greater than that ſum, t e 
will then neither touch, 1 | 


/ 


THEO RE NM VI. 
ne diftance (CD) of 1be centers of 
(C F, CAE) be equal to the differente of the vb __ - 
 ſemi-diamcters A, DE), ben will thoſe cirrle tourh 1 
inwardly ; and that* radu (CH) of the greater, = 


which is drawn through the center D) of the Mer. 3 
will meet the two Peripheries oy: _ _— 
From any point E . 16 


circu a nh of the leſſer, to 5 
the two centers, let EC and, 
ED be drawn. Becauſe 


exceeds DE | 


'tfo circles 
| other, greater than if 
rence of 75 two o Kut Ae part, at 7 
of the one will fall without the other; but, If 
diſtance be leſs than that difference, the. leller Qrcle- 
will then be contained wholly greater, 
Without touching it. OY 

. COROLLARY. 16. 
Hence, and from the precedent, it likewil 
pears, that if two circles touch, either — | 
outwardly, a right-line, drawn "through their two. 
8 Cer. or Centers, will alſo paſs through the point of conti, 
d becauſe they can only touch, when the diſtance; 
Cor. r 4. Neil centers is equal to the Now, or to the voy | 


of 8. rence of their ſemi-diameters *. ay _- 
rn EOR EM. Ix. _ 
If the diſtance ef the centers (F, G) of ee as 


(DL, MH) be leſs than the ſum, and greater i 


the difference of the two ſemi-diameters (FL, GM), 
thoſe circles will cut eac other. A: + 
For, ſince the 12 
- | diſtance of the. 


two centers is 15 
ſuppoſed leſa D — 

than the ſum of . \_ 

the ſemi-diame- „ ot. 

1 Cor. to ter, a part of the : — 

atk) one circle MH, falls within the other 51. ; al ſincz 

or. to that diſtance is greater than the difference of thi 

2 Def 11. ſemi-diameters, a part of the ſame circle MEI af 

of 3. falls without the circleDL*: which uur th Ls fre 
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03. 1. A Os 
= BM Gr Ab 13 thay 
. 1. alto have EAH = FBH*. - 
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FADE and BDE © = half 
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4% HEOREN 200-1 1] 
The angle (CAB) included by a tangent to 4 dircle + RE. 
nd 4 chord (AC) drawn' from the point of con- 
27 (A), 3 10 the angle (AEC) in the altere 5 


7 * wil 

'4 x } : 1 
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* 9 1 » 1 2 1 1 e. 1 ; a 2 
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to ſquar 75 1 and of the ſame part, will 
be to the fide (AC) of EOS RE in- 
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if from AB and E, 2 —— pet BC and . —- 
Ef = EF, then wi | the difference Ac be in pro- © 
rtion to A B, as che number of parts in Ac (or 2 4 
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rr OB: % BC: be. In che ſame tar 15 

24 OT correſponding angles are equal, | and: the Rae on en. 
taining them proportional: . e che t 
* 15 8 . 


| draw likewiſe 1 the TOS 0a, ” 5 [we mia 
„„ the angle 400 = AOB, Joc = BOC', Sc. err 
4 3. 5. eee Fs, &c. ſo he'po- 
Yoon oor Nruv be ſimilar to the one POR RSI 
Or, . 1 1 | 
remaining 


the angles OAQ, O 
> Ax. 2. 1. equal W, and AOB alſo = 20h; the 
* Contr. AQB, 4 of the two quadrilaterals AOBQ 5 
3 er ual ; bs mull krwiſe „ 
and Ax. (for t t-angled tria » 050 
5. Sai = ah * and O e Have all 
116. 2. 68 00 OB). In the ſame manner is ORB = 
erb, &c. whence, the triangles POQ, Th QOR, 
'® 14. 4- 78 &c. being 1. Us it follows that 
(::OQ: 99): : And ſo of the ww. 1 here 
: Def 14. fore P RSTU and þ Pareto are fimilar*, „ 


It a ppears from hence, chat the Enitlar in ribs 
polygons as well as the circumſcribiag ones, are in 
rtion, as the ſquares of the radii of their re- 

ive circles. For, in the former caſe, AO: :: 
*14.4 *%AB*: ab*::* ABCDEF: 8 and, in the let, 
and Cor. AO: a: FO 2 90"; FG W 


to 11. 4. 


P 26. 4. ® parity. 


The End of the Furr Boon. 
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N one ſide AB of 
the rectangle, pro- 
duced, take | 
the other ſide BC ; bi 
AE in O*"; and Tom: A 
the center at the FF 2 
diſtance of OA, n __ Won 
let a ſemi- circle AFE be > 
deſcribed z and let CB be produced to meet the N 
circumference thereof in F: then a ſquare deſcribed | 
on BF (by 10. 6.) will be equal to the given Cor. to 
rectangle ABCD. . TE 19. 4 


_ _ 


_- 


48. 2. 


—_ 


* 
po x N. N bt F O 
To make 4 quare equal to 
99 e A 
 Jquares. 5 | 
1 * 8 . 


Let AB and BS be 
the ſides of che two given A- 
o_ 

Draw 
nes BP, 
angles to "each other ©; 
which take BA = BA, 
BC=BC, and join A,C; 
then a ſquare deſcribed 
on AC (by 10. 5.) will | 
be equal to the Gin of the two 
pon AB and „ 

SCHO 

J In the fare manner a ſquare may 

to the ſum of three, or more, given ſq ares ; 
if AB, BC, CE be taken as the ade of ths 
ſquares, chen, by making BH = AC, 
and drawing EH, it is cient that a Tae 
EH will be e val to the ſum of the 
upon AB, BC, and CE; or 
(AC*) + BE* = AB* + BC* + CE = gn 8 


P - * * 
3 TR ES . 51 s * 
x < 4 


PROBL! 
To make a Ne Ye eu. I to t 
given Squares. * „ 


& N * 7s $92 rx 14 4 


* 
— 


* 
FAS 
FIR; 


in the ſame 
equal to the fides 
two given ſquares. | 

Upon the center B. with 1 | 1 
the radius BA, let a, circle 92 2 —ů— — 
be deſcribed, and niake E waa ores TT 
perpendicular to BC. meeting the circumference* 3. . 
thereof in E: ſo ſhall a ſquare deſcribed on CE 
by 10. 5 WG — BCG. ons 2 

: . 8 "I Ss 


7» make . ere equal — 5 
er EC an EDI Tot ng | 5 

Draw the diagonal Ac, | 5 5 N | Z ITE 7 
alſo draw DE _ ta . | OR 
AC, meeting A pro- ® 9, 5. : 


duced in E, and Join 
CE; then will the triangle 
BCE — = the given quadri- | 
lateral A —_ | „„ ä 

For, the triangles ACE, © oo 
AD, , 8 "00 
fame baſe AC, and between the | allels . 
and ED, are equal* ; therefore, if A C be added 
to each, then ſo will BCE ABCD. 
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£9.5. 


. 
IO 2. 2. 


A. 4.1. 


3.8. 


To nal 3 woc. pry * EY 

_ (ABCDE).. | 
Draw DA and DB, 995 

and alſo EH and CE | 

Parallel to than 's 

meeting AB : 

_ duced in H and F. 2 

then draw DH and 

DF; ſo ſhall the IE 6 

2 jangle DHF = the fl. 

pernagon ABCD. nw 
For the triangle DHA is = DEA 1 .4nd'DFI 
=-DCB'; therefore DIF (= DHA 4 DAB + 

DEB = = DEA + DAB + De = he” CDE. 

PR OBLEM vI. ond . 


Upon a given line (EF), to make a 2 
to a given triangle (ABC). 


* Cc - 5 e 4 . 


Thro” C, che 3 As : ” 5 
vertex of the tri- 5 8 — _ 0 
angle, draw KN Ws | 1 
parallel to the baſe . 
AB", and biſect „ 
AB pith the per- | SI 

endicular LQ *,' E —F mt. 
. KN in 28 * 
K; alſo draw BP 
perpendicular to AB?, interſecting KN in 1 3 he 
in AB, produced, take en EF, and draw 


MIQ cutting L draw Qo and MO, 
parallel to AM _. LO” „meeting each other 
in O: then will INOP be the rectangle W 

or, 


nm Ad 6 


For, it is eien that 1570 and 10 are n 5 
1941 — 'theref Th . IN"= BM"! = EF *, "and+ e 


18 vv, 1 . 9 
From wy venir 1467 ty 


C, upon the baſe 
A, * ly the ./ ry ol nt ts bond 
rpencicular CAS; ‚ . ̃ TT.... kts - 
8 e EH perpen- A 7h 0 5 3 
er. EF*, and * 3. 5. 
equal to a fourth r to , 2EF, api bat 
CD ? then the rectangle EC contained GEE: 713. 5 
and EH will be equal to the triangle ABC. 
For, ſince, by conſtruction, .2EF-: AB:: CD; 5 
EH, therefore is 2EF x EH = ABx CD-, and 7 re oe 
| 2 EF * EH = = +AB * N = ABC* LP 5 » Cor. 2. 


ee BG 
t 


By either of the ** preceding nnd, a pa- 
rallelogram havin given - rk e may be de- 
ſcribed, upon a 2 15 equal to a given tri- 
angle; * inſtead of MBP, MLQ, or BDC, FER' 
being right: angles, you make them all equal tothe.  ; / 


angle given : the reſt of the conſtruQtion ws, ; 
the ſame, 


P end vi. 


Upon a given line (AB) to deſcribe a relangle | 
equal to a given right-lined figure . ZEA 


| - 8 4 | 
Let the given f * 
figure be F el ̃ . 2 by, 
into triang. POR. G pf : 
RS: and upon . . % 
A 


| the given line AB 4 =. "_ dre 


wa " S 
. 44 5 [4 is : 


(by the tecedent ) 8 nh 
let a a relange AB ADC, equal to the. ciangle * | 


; 1 | * 
. te, dekeribed © alſo upon 
* ; ® : 

1 . CDFE e us c triangle 


. 5 1., BDE are continued ri ght - lines 
lib, PRS* = PQRS y which war g 
CTR 5 1 


„ ͤ Tod nd, SCHOLIUM.: a 
| When the figure given has not ned ths | 

ſides, the copliraBion will be more eaſy y, by fut 

finding a triangle equal — it (by prob. 4. 0 5 

| and then making a equal to that triangle, 
1 haut if the figure be à wy dg the eaſieſt way: f 
2 all, will be to take a, fourth- proportional BF 0 
13 che go line AB and the two ſides PO and PS 
ED of th given rectangle" (6y 13.5) 3 which 2 
Fee will % the altitude of the reQtanple 
equired. For, | ſince AB: PQ: : PS: BE-{# 
Cor.) therefore (& 10. 4.) ABxBF =PQx * 


| 1 PROBLEM. vin. 


7 0 diſrribe a reftangle equal to the ſun or A 
of two given right-lined, Bures, 


Zh which is a rectangle auſe 12 AC . Þ 8 


”Y 


„ W DS. 
2 


5 Let ' the twa 
„ = bigures be 
OE. ABN and P. 

of By the prece- 

| dent, let two rec- 
tangles AD - and 

AF, reſpectively ws 

equal to ABN and | 14 rðr—3b. 1 

j pP be deſcribed, its ark. ae 
=. on the ſame, or different ſides W= AB. according 
| as the difference, or ſum, of the two! eee 
required: then will the 0 Jai c 


Ax. 4. or that ſum or differences R 
N | . 


7 3 


— 


2 ſquare BH equal | 
to that rectangſe b, 
done, 


2 


SCHOLIUM, 


* 


After the ſame manner (from prob. $. 7 2 


may be deſeribed equal to the ſum, or 


of any two given right-lin 


GY - 1 . 


7 My 0 1 F 
Þ 84 } A; * * 
1 m 4 {© % a 
* 90 
* * 
, 4 - „5 7 * 7 5 3 
a 4+ £ # we L4S 5 c TO * 
. Fd 
0 — | 
* ut n * 


uare 
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© 
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7 » 
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4 
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5 
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Elin 


PROBLEM: 2, 


0 wy 0 Rt Cn FGHIK)- 
10 4 n 2 (2 ( 


«JAY Dawes AC and AD, and aſs EG eq ial tc 
7. 5. make the angle GFH = BAC l, HE 
and IFK = DAE*; likewiſe. make- FH = 
FI = AD, and FK =AE'; then draw ert 1 
IK and KF, and the thing is done. 
e ſince the triangle FGH =— ABC 125 ad 


1. FH = ACD, ao, cherefore he "he whole 
lygon FGHIK, a ual to the w ole pol 
2 s Ax 4˙1• ABCDE _ 10 8 „n 
Moreover, theſe equal triangles being alfa equi · 
angular, it is manifeſt, that G = B, G 8 bo 
HIR ='CDE, and ſo on; therefore. FG being al ts 
= AB, GH'= BC, HI = CD!, Sc. the 15 
polygons ABCDE, F GHIK are fimilar to each 
Def. 14 other. 0 1 : 


4 | 
The figure FGHIK may be abate” con- 

fed, by making the triangles FGH, FHI, Sr. 5 

100 wely equilateral to ABC, ACD, Oc. as * 
evident from 14. 1. and Ax. + , 


A 


** 


EEE ee hes as 
e 8 
* 3 
5 
N 2 


| PROBLEM x 
W 8: Eiben line. (AB). 194 


(ABCDE) VO * 4 given g- linel figure, 
(P QRSTY. . FI. N A SEG al 4 be. & © We 55 


Draw PR. r 8 LES 
and PS, dE NS GE 68 
in PQ (pro- ＋ % 433 
ducedif pro: + 
ful) take Pq K 
AB; . 
gr parallel to N ee HON 
QR, meet- 2 Se 
ing PR in 716 4 . 

allo draw rs and 5, allel to RS 154 ST. in 
terſecting PS and PT in and BY 9 upon A pt | 
by the, Precedent," deſcribe: 3 n equal ard, G | 
fimilar to Peri; and the thing i x bs: 65 Stood ht 

For, fince any angle! BCD he of the e on . 
ABCDE, is equal to its correſpondent QRS * ; ; ? Cor W 
and alſo, CB (gr) CD (rs) :: RQ. RS there- 7, .. 
fore the two polygons ABCDE, Ens ate like... 21. 4 
to each other”. Es | : es "188 2 Del. 14. 

i, 1 
8 8 H OL IU M A oa 


| This laſt profiler may be otherwiſe conſtructed;” | 1 
by making the triangles ABC, ACD, ADE egi. „ 
2 to the triangles PQR, PR, ie 

pectivel 00 
For, 3 the an gle BCD being = ; QRS, DE 
= RST“, &c; and alſo BC: QR (:: AC: FR). ax.4 1; 1 
: CD : RS, &c. the two polygons muſt therefore "4&4 » 


* Def. 14- 
be ſimilar to each Mnfrs „ ate wes + Bl of 4. 


1 


of AY + io | 7 } 
n 4 he : 4 1 1 ; 4 
* * 95 4 
#* . 47% 
; 24 \ . 4 a 
— * $ © # * 8 
— * # * 4 & | x 
2 * , : £ i 
Sin * — — 
1 — * 4 
Þ j 
1 


ry) take Pn to PQ in = 2 1 ag 
ta be deſcribed to the 
given“; 


2½¼, Ps and PQ* upot which | 
(by the precedent) let 8 P 
ſimilar to dh £ be de- MET: 
| For, . 72 Py 4. ; 
2 25.4, therefore Pu: P Ferm: PQR! 


10 * 


Nr ; 
oth I FO. * 


* 


PROBLEM X10: + 


"4 


. £4 


deſcribe a 
„be ln figure given 0 P ); and 
(ABCD). 


Upon AB 
make the rec- 
tangle ABF 

7.6. = ABCD * 
and upon 40 
make the rec- 


1 21 wo 
to a mean-pro- 


; < = Wa, $ 
j * . 1 * : 1 
N. "a. x, * »& i 42 1 2 * * 4 


AE; then, 
lar to ABCD, and 


be prit 


I 
K * 49 180 


« 


* 
L 

4 . 

mY 
<i ag % 

1 
1 

FR 


Where equally diſtant, the one from the other. 95 bg 


DEFINITIONS. ': 


Right- line is ſaid to be per} 
to a plane, when it is perpendicular to 
all right · lines, that can be drawn i in 
chat plane, from che point on which i it Ws 55 

2. One plane is | ſaid to be perpendieul _ 
another, when all right-lines drawn in the one, 
pendicular to the common ſection, are 
dicular to the other. FVV 


3. Parallel planes are thoſe, which are 


- 


4 4 Solid i is that, which has length, bread 
and thickneſs. 1 1 


5. Similar ſolids are ſuch, as are bounded 


— 


an equal number of ſimilar planes. 1 e 


4 


„ o& 


W 22 


4 


ant Mos 
2 


— 


: \ i of / 6 3 E , 2 > © * N wa ode; 8 1 
— a . N 7 620% aa * 3 GY 7 ** 4s A 1 8 
x * 


grams, ang whergol en. conaadaeee=} © 14-51 ' = 


<5 


oppolite baſes, are | 


figures, parallel to each other. 


ſolid bounded by fix parallelo- —- | 1 
s, Whereof the oppoſite 1. 
A - 33 


t priſm; or parall 


8. Anu . "nl 
whereof the planes of the ſides are perpendicular = 
| . © TEN „„ e eee, Nh e =_ 


A 


- bounding planes are all rect... _ 
angles, and which and aʒtt . ðò 


— * 4. > + _—_— 4 : 3 of. 5 3 
7 7 : q ' * " * 4 —_ $ 0 5 a p * w 6 £ af * + . „ 1 ” p * — 5 
right· angles one to r. eee oh "0 
- 4 J 2 : 2 & * 
- ; a a g 


10. When all the bounding planes EB _ 
ſ; * ; 9 a ell 2 3 ; 55 | . | "2 | 
Are Iquares, Ot _parall lepipec . J = 


1 N * 


. 


4 . ” — * 
4 4 
: 5 


* * 
\ 
* : 


o * 4 | 
1 Z — py 

«5 uh :. 3% 3 1 71 1 

S 4 r 
% 


| 11. A yramii is a ſo··· 
lid, whoſe baſe is any right: 
lined plane figure, and 
whoſe ſides are triangles, 
having / 


1 


oo 


united in a point, above 
the baſe, ealled the vertex 
of the. 'pyramid. Thus 


14 SR = CY F \ 


"os 8 e 21 
4 4 « F 
+ 18 7 5 


” * * - 


verter is A 


N 


 ABCLE repreſents a, pyr 
All 8 B LE. Wan: 1 21 Delano: * 5 1 


1 
* 1 1 . 2 — 
e 


A 
r 


1 
4 


axis of the cone. 


pe 
thereof, from the plane of i i 


a right<linep whom every putt᷑ of the lattet 


* — > 
* . 
w *% A , 
thi —— 1 — 

. 2 » $ 

. 0 \ 

® 1 

» 


* 4 Cylinder (Dec) n « 4 


id generated 8 + 42 2990 
a 


< 
O 


= 
its fides- AR ſippoſedi;alt 
z which quieſcent ſide AB. 
1 called. the a axis of the en. 
. a ie 


* . 
: 1 
* „ wr 3 4 * * 4 3 $ 
* 
4 6 


* I * 
— 
EOS 


Giite 
. 

„ ö 

ace 


* 55 Cone (AG is mp 
folid generated & the rota- 


tion of a,right-angled trir 
angle ABC. about its per- 
pendicular AB, "called the 


e , 


* — 
. : * ? W 7 * 
* x 
: © £-- A , . of 
1 * ? if 

J > 5 * C 

* ; , + & % . 
y : . 

* 
* * 


14 AS phere i is a d e b 


44 at x 12 


tion of a Emi circle a about its amr. 


1 The Fruſtum of a Pramid, or cone, 
that part whieh remains, any part next the 
vertex, cut off by 4. Hlane paralet td <6" bite, * 
er . 5 | 4 RI | * 1 


bn F 
* 


16. The Altitude of a pyramid, or gat is TY 
ndicular diſtance of the vertex, or up 


by 


up 


FOR ©: 


. 


* Fj 
9 7 
4 o 
- o Ale * * CY 2 
* ipe 


1; 75 — Ever | * cangular p 
be contained under. the thr right- NG th 1 
length breadth, and altirite thereof, It k 4g | 


20} boils » Sing ads 


18. A Plane i is fil to be extended (or tõ 


wt i, 2 2. 


in, or touched by. the former. e 2 


Chon 


{RR 
; 8 
. Wed way Tha 1 1 . 


Bs W wr Ru K 0 9g 
1 b ht priſms (Aena, B Þ 5 2A 
4 lame e ſtanding upon baſes I 5. 8 7 5 b I 
equal and like to each * N 
To fee the cid =p, „„ 
of this Axton, in b 1 
Arongeſt liebt, * : tonceive ay 
glu. lind plane! . 
gure PQR to 3 ; 
ed, equal and like in all i 
19 5 tothe baſes ABC, X 
DEF of the two iw; * | 
upon which, conceive the 125 
another, ſo that their 


Then, becauſe the planes 
caſes, e OR, Þ to th 


ſes may coincide th 
of the fides Jian 
22. tl of 1 tbe 2 


e . 4 

and, J een that * ö —ꝗ ogcupying 1 
ae the K ad ava ſpace, are e „„ 
IE P os T U LAT E. 775. | 73 1 

That by any two right-lines (AB, AC): meeting _ 
in a point, 0 plane may be ended. 41 1 4 


2 ? ©. 


n 


In order the better o —— . ——— * * 
comprehend the ſenſe and B 
de/ign of this. Poſtulate, 


let a plane BDEC, ex- \ / \ TL GS 1 
22 \ N= ; 
Joining the points B and bh nag rite Nl wet»; | 
be conceived to be revolved = 17 = 


about upon that line, till it = with, or takes in, the 
1 .3 then, the mow including, i in that W _ 
K 2 


3 4 
4 © 298-4 4. 


$ 


8 and Ax. 
8, 1. 


* 


1 2 Poſt. 1. line EF be drawn iz then, that 
v Def. 6. 1. line being in the plane AB*, 


let BC, BG, BF, BD, BH, 


the three points B, C, and A, it alfa. 


extended by, the night-lines ABA 


may 
re e are in tht 


3 


SEE 


creme points E, F of the 


5 and that all the . 


"THEOREM. 1. 


common ſection, let a right- 5 


and allo i in the plane CD”, * 


muſt, of coi be th 


Sue ri bee line 0 


B) perpendicular to. "tpi r 
rl (CE, DF) cutting each other, af bete 
mon ſettion (A), it will be perpendicular to 


2 « my EL FR * 
0 * 


(C DEF) paſſing by'cbije d Ine. 


Take AC, AD, AE, AF 
all equal to one another z and, 
having joined CD, DE, FF, . 
CF, let there be drawn thro? 0 
A, in the plane CDEF, any 
right- line GH, meeting CF 
and . in G and H; and 


5 


and I BE. be alſo Joined. | IN 


Dake eee eg 
ar CCA) = DEA far No N IF, 
likewiſe = H AE and þ AC =AE x: 1 


91 * 


< 
# 


S AH* and GC 
4 ſince the ri ight-an 


he perps penditulks AB. common, their & 
„BE, BF will be equal;too.; an 7 efore 

2 un CRE, DBE bring 8 equilate 
the angle FCB (or SCR 
HEB*®); whence, GC Og ald K 
BE, thence is BG = BH*: Therefore, AG 

likewiſe (as is proved above)= Tar AB © 
mon, the angles GAB, HAB are equa „ and Len- 
ſequently right- angles . In the ſame manner, AB» Def. 8. 
is perpendicular co every other right line drawn of 1. 
theo A in the e b was 10 be de. Def 1. 
W f eg „ 


con 

Hence it will appear, * if one fight- line 
(AB), meeting ſeveral others (AF AE, Sc.) in 
the ſame point (A), is. perpendicular to. them all; 
theſe laſt "ill be all 1 the ſame plane. Bedmiſe - 

: is impoſſible for a right-line (AH) drawn from 
A, out of the Plane- (FEDC) of the itwo:fotmer 
of theſe, to be perpendicular to AB; ſeeing the 
angle BAb is leſs; or greater, than a right! angle (or 
BAH*), according as Ah. is poſited r or be- r 2. ). 


low the faid plane FEEDC . e TAK 24 8 
THEOREM. he” ar. ah 2, | 
If thro' any given point (A) it a plane glues l lah 12 


a line (CD) be drawn,” and perpendicular to bat 
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than the perimeter (or the ſam of all the fi 9.0 | 
any bh a polygon ; and leſs than the perimeter” 
of any polygon deſcribed about e ii 
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What is regt bent in the ſec Fo - 
theſe three Poſtulates, 'might he | , 
in form, by means of the Firſt ʒ but x FM 
obvious (if poſſible) than. even that, it | 4 

: ry to make it depend thereon. 5 
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* rom ibe renai 


| and ſo am, —— 
4 © tude, Jeſs t 


Mn Take DE = 
and let this be, 
ſo often done, 

> till the wald. n 

«Poſt. 1. ple CF Let the propoſed 
| of AQ, AP, Se. be continued fl the 

: OF, AO be equal in number to the p: 

b Hyp. CE. Now AP (AQ) a 4CF® 

I in the fame imunner, KO (AP) = 
:which-was 10 id,. e 4 
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'the two Jets b 


at * center, * 
than the angle AO ; 
= 1 BOC 8 0D, = 3 
angles BO N c. equal t 


another 
number © A de . 31 zo. 2 

: n e the inſcribed 0 one by: a .magrifrade 

leſs than rac, 3 
For, if to any angle N of che eater, ON be 1 
drawn, it will Biſect the ſame b, and will ging a. 
ſide CD of the inſcribed | LT ; 0 

(in v): And ſo, dhe trianp | 


equiangular ®, the 

| bles O NDO ND) be im proj 
Other, as © to CW, or as 1 

it is manifeſt, that the He cep ng . B 
gon (OCND + ODPE e.) muſt be to its Doe $ 3 
exceſs (CND + DPE Ge.) above the inſcribed one. 
in the ſame pri on of AE* to AB*. Mme 
firſt antecedent is leſs than the ſecond, or than a 
{quare deſcribed about the circle ?: Therefore the ? Ax. « # 
firſt conſequent (END + DPE 9 alſo A *AB* 12.4 - 
he A* 2 2. 8 3 ; 8 1 21. 1 : | 15 
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of the pro e; and 
* den the a 125 the 
_ +. = rectangle OMNI = ELD 
| (T being as before): 
OD a — of OA; Sib 
OM; and, having made 
AB, BC, &e. each = OD, |//- 1] F;1.E 
draw AP, CGR, DHS: W... | 1-88 
perpendicular” 'toAQ, Zh FER 
ing the circumference in ? 
F, G, H; chrough which points, arallel to AO 
oy FL. QGm, PG, 5 ; 8. » BFQ, CGR, 
rats : PQ, QR, KS the 19 
area and OAPORSI (where «is Je 
and the other greater chan the. 99 5 . Oiffe 
. tefs from each .other, chan V * * 0 opoſec 
uantit ys 
* For, rt the former OAFGHI is ; leſs tha A the 
7 Ax. a. quadrant, . in Which it is 4 is m manifeſt 
nd, that 15 latter is greater than the uadrant 
will alſo plaial appear; ſeeing 0 bee AFP Sl, 
= 6,3, only, touch-- 92 80 circumference ; all ſt N. 
3 ' QR, RS, falling wholly. above it, 5 155 00 
N triangles PFQ, QGR, RHS ue 3s 
» Canftr,. cle. Now 15 2 exceſs of the pol 
and Ax. 2 · above N = 8 7 ia . 
| and of all the lel x 
Ne 3.— Sin RE REDS (for they are 2 daß T 
= , (BC) are equal, as well as patalle®). 
Contr. een PFGQ Heck I; ping *, 81 „ 
Cor. 2. 91H *, Sc. the faid exceſs will. conf ene be 
(02-2 '=3ODp! + /SI> a ODSI* 20 NT 40 
* 5 2. 2 zQ*; which was to be done. — This laſt con- 
pi ſtruction is equally applicable to other curvilineal 
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| It follows from herice, that a mf 3 „ N 
js greater than any polygon that can te deſeribedi 
in, and leſs than any polygon't that can be formed 
about a given Circle, mult be equal to the circle 
ſelf ! (ing that a polygon may be inſcribed, 
which (as well as that about the circle) 
ſhall exceed any quantity lels than the circle itſelf, 
be the difference ever fo ſmall; and becauſe 4 po· 
lygon may be formed about the circle, which (as 
well as that in the circle) ſhall be les than any: 


W that exceeds the cirele. 
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Every circle (ACE) is ges to @ rilangl TY 
under 1 radius thereof (OR) and a rig Fas SN”. 
equal to half the circumference. 

It is evident, in the firſt lars: that the pro- 
poſed rectangle ORST i is greater than : any . 


of Bs BY; 


gon | ABCDEP chat can be deſcribed in the cir- 
cle: For, drawing OA, OB, Sc. and alſo Ov per- 
pendicular to AB; it is plain, that the triangle 
 AOB (hOv x LAB) will be leſs than OA x ZAB® Cor. to 
(or OR x AB): And,.in the os manner, BOC, 2. 2. 
2 OR x ABO, Ce. Conſequently, the whole poly- 20. L. and 
gon ABCDEEF ; is leſs wo, k = x ZAB + Hove A Xian 5 , 
1BC, Sc. that is l, leſs than a rectangle (Om) 5. 2 a 
under OR and Op = half the perimeter (AB ＋ BC 

3 Dc.) But this —_ (Om) is, itſelf, Fenty ; 
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| But, Lend in W. appear, « fam: 
angle ORST-4s lefs than aay - LM 
that can be deſcribed about the circle.s. * 
Qi. Ol, Se, be joined, and the radiug "Ot. 
| drawn to dhe. point of contact of Hl; then f the | 
v Cor. to triangle HO = "OP x Hi (= OR x E. | 
2.2. the very ſame, manner 1OK' = OR x 
and therefore. the whole polygon Hild 
8 we * 4 ag ON x + N 2 fettige 
5-2+ (On) under an = half t perimeter HI 
| ＋ IK + KL, Weh e e is 2 
feltly, greater than OS, ſince Og (= hatf the pe- 
* Poſt. 3. rimeter of the polygon) is greater than OT 
Seeing, therefore, that the rectangle OS i is greater 
than any polygon that can be deſclibed j in the cir- 
cle, and. leſs than any polygon that can be deſcribed 
* Cor. to about the circle ; it muſt be equal to 2 * 
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other, as the fquares of their radii (A057 2 


Let Q circle ace : : A0. as? then I ſay, tha 
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1 in _ hes ACE: 
polygon Era gs anther 
circle ace; then will poly yg- ABCDEF : palyg. 
calf (05 409 51 98 . 
ſecond (or, than the circle in which it is inſcribed ) 
it is manifeſt, that the firſt antectient | ABCD 


walk alſo de leſs than the ſecond . © © =, 


In the 9770 my it will 
leſs than an 1 
be deſcribed Wong Eee circle ACE: For, if 
the other circle ace, a ſim W  biklmn be — 
ſcribed ?; then will HI! 
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(bikimn) being 9 the ſecond (ace) b, the 1,3 
firſt antecedent HIKLMN muſt be omar be alſo a7 . 
greater than the © ſecond Ws i © 
Therefore, ſeeing that Q is greater ab 7 po : 
175 on that can be deſcribed in e circle ACE 
than any polygon that can be defrided about, 
the _ it muſt be equal to the circle. e 4 Cor, 
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After the 6 manner, other Gmilar curvilineal | 


figures are proved to be in proportion, as 
ſquares of their diameters, .or other homolo + 
dimenſions ; by means of the ſecond con 
of the firſt dwg it being v 
monſtrate, that the polygons formed from thence, 
whether both within, or Tok without two mib 
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BC in R. 5 
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of the given ſolid HAH, it ö ifeſt, 
ſum of all the ſaid ſolids ( OT Or.) 
will likewiſe exceed the whole e whole propoſed ſolid HAH" 
But, if within HAH, on the ſame ſections 
contrary ſides thereof) anbther 'feriex* of 
lids Ik, 'KSSK Se. de formed; the ſüm 6 
cheſe will, manifeſtly, be leſs than the prope 
HAH, in which they are contain ye 
evident, that this laſt {cries will be tefs* th 


former (HNNH + 1001 &.) by the e 
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1 1 a part 7 


from each e ma be 
BA, that the ſolid may be 151 Jeſs than 1 
ſened magrütücke late ver! zu itois een Lem. 1. 
the reaſoning in Cotdl. 0 Theo. I.) that a Magni and 22-7 
tude, which is greater than any ſeries of Slice (o 
the kiod above ſpecified)that kan be farmed within 
the propoſed ſolid HAH, and les than any ſe- 
ries that can be formed abour HAH,: muſt be 
equal to HAH. But he ſolid habe being greüter 
than any ſeriss of ſolids ri L tu & c.) contained 
therein *, is therefore greater than any ſeri (of Ax. 2 
ids IRR I + KSSK E Fi 8 800 neee, fl 
being, reſpectively, to Iboſeꝰ : A me - 
| bb, being —— any ſeries of ſolids (unb 
| + 100i &c.) formed about it, is alſo leſs than any 
ſeries of ſolids (HNNH + IOO1 Sec.) that can be 
formed about HAH. Therefore the ſolid bab is 
equal to HAH. , 
In this Jernoaftiwcion, the (tions are ſuppoſed £ 
to decreaſe, continually, from the baſes upwards; 
ſo as to have the ſides of the upright” ſolids . 
thereon, placed wholly without, or wholly, within, 
the ſuperficies of the given ſolids HAH,,. pars 
Which can only be the caſe, when all perpendicu- ; 
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the plane of the. baſe, fall within the limits of the _. 
baſe. If, however; the ſections be ſuppoſed to de- 
create to a, certain Yiſtance, only, and then to in- 
creaſe again; "the two ſolids will, ſtill; appear” . 
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which the whole baſe ABCD is diviſible, a cube 77 
one inch might be erected, fo'as ro compoſe a pa- 
rallelepipedon on that baſe, of one inch tight | 
Therefore, ſeeing that the content of the ſolid, at 
one inch high, is 8 cubical inches, the Whole con: : 
tent at 5 inches high, "muſt" conſequently: be 
times 8, or 40 cubical inches (fince the w ole 3 
lid AF may be confidered, 'as compoſed” of 5 ſuch. 
heights of cubes, one ranged above another). And, 
generally, whatever the dimenſiens may be, it is 
manifeſt (m 21 and 22. of 7.) that the parallet-' 
epipedon will contain the cube P, as many times 
as the baſe ABCD contains the baſe of the -cabe, | 
repeated as often as the altitude AH contains 0p. of 
altitude of the cube. I . 6 Los contents N 
parallelepipedon will be found, by multiplying + area oe 
of the baſe by the altitude of the ar rr „„ 
Thus, for example, if the two dimenfons of the _ 
baſe be 16 and 12 inches, and the height of the 
ſolid 10 inches; then, the area of the e deine 
192, the content of the folid vill be 1 25 "cubic 
inches, : + nem; 
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From the content of a paralleiph pedo! 
| known, that of a priſm, or a c (Oey will like- 
wiſe be known; every ſuch ſolid being ( 20. 7. 
or 5. 8.) equal to a — ot "eu bak, 


or cyli 
Hersder⸗ mull 7 
tude, 


e 1 . 


Ever 
of: a cyſ 


multi wth ihe; area we its cate 1 0 
| circle into 5175 its diameter: 265 i aw — 
of ſuch circle is to the ſquare 75 the dig 
Troportion as 0,78 4. fo 377 lei the 

| . 2 ' by the fraftion 
| 14 will be hk 


iamete 
thereof il be 8000; which, m 
will give 4 4188,8. for the 
ſolidity. 


"23 
_—— 
- 
Og 
o 
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The manner of finding the 

55 content of any fruſtums of 
the. ſolids above determined, 

is collected from Theor. 10.. 
= and 11. B. VIII. Let the fru- 
= fum (MN), firſt propoſed, be | 
I | that of a pyramid ; then, hav- 
ing found the content of a 
* whole pyramid, of the ſame. +1 -6« hl 
| given baſe and altitude; fay, TIES, 
as any fide A of | er end or baſe, 1 to its 


true content _ the 7 egy 
5 polite baſes of the fruſtum are © Ali the 
F will be more ſimple, and put on 4 Petter 4x 
Por then the area of the baſe being Ar, the con- 
tent of a 8 pyramid thereon, o the ſame Alti⸗ 
tude with the iryitym 
lelepipedon C x A C 1 
tude of the froſfvm. But 
Ax B (by 22. } and A: B72 
Therefore C 
A* ＋ A% 
content, in this caſe. © £7 1.3 
Hence, 10 ** * content 425 1e 
| ſuare-pyramid, « 72 be. 
the lower. aud 1 * 41 


3 


Fry LET SE « 4 
ws 4s +1 . % 
4 *% 14 


* 


. Schol. 10 285 | 0 
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From the an” i 
tent here found. bat 
of any conieal fru. 
ſtum (PQ) is Tet- 

5 _ *dily obtained; be- 
ing in proportion 
to the content © „ 
NA ) 
of the Soc of PF ˙»‚ 
ſquare pyramid cit. 
Cn it, as the baſe of the former noche. 
bafe of the latter (by Car. 5-10 8. .), or as the frac- * 
tion ,78 54 is to unity: And fo, will be equal to the 
254 art of Cx A* + AxB +B = E N 

+ AFT. by raking E = 7834 * C= the 
D -618 part of the whole "_ alkane: "roms 
. Qre 


ERIN 


* 


For, it appears, 
rom thence, that 


CDH 1 

cylinder EC of this Tae pay tanaing upon 

a_baſe, 00. radius CA is equal to that ( 

ſphere” itſelf; But the content of che fru- | 
ſtum FCDH, if the two diameters CD, FH be 

pk (as above) 5 and B, and. the 2618 

part of the altitude (D) my a will be Ex 

1 A®TFAxB (chat is, arall 

7 0 don whoſe altitude is E, a 

| b B*): And the content of the crit. 

will be = 3E x A*, or E x 3A. Therefore 

difference (or the content of the ſegment IAK) 

be=Ex2A*—AxB— B (Scbol. to 20, % 
Arx. 5. 1.) But 2A — AX B - Bis co 

of A*— Ax B and A* — B*, whereof. the io 

mer part A*— AxBis=A—BxA (by 5 4) 

' = 2D x A (becauſe A — B (or CD — FH) S FE N 

+ HG'=2AB or 2D); and the latter A. = =o 

I r 2.) 2D * 2K = 

1 8 Whence the ſum of both will conſequent 

{4 aD x 3K — 2D; and the content. of the 


4 


Lv ate Þ 


ſince the trian 3 


bere, multiply the 75 the : | 
T exceſs: 0 7 | 
double of that beight | 


; Wie #8 * > 35 . 8 ; 8 3s: 75 "ns : 
s © —— . D Footy. © eo toe a F 5 ; ES 8 
&-* * * * * 2 3 1 * 


che ſuperficial content of 
ſphere, and of their ſeveral i. 
collected from the two Le 


i * fe 7 * * &*- 
* 7 8 55 = I a 8 9 
* * - 5 
8 ; — m 7˙ Rm 


11 yramid, in-wh may be 4 2 
is equal ts a reflan ge —_ the s Tee 'of the baſe I 
and half the 2 b of the co | 1 


For, let H e Hip? 7 
Oc. be the baſe 
of the pyramid, 
and BPM that 
of the inſeribed 
cone; and from 
the vertex A to 
the point P where 
any ſide DE of 
the polyg.touches | 
the circle, let AP 
be drawn. Then, 


2 
* 


ADE wy xs B 
* DE ZAB 
DE; nd a 

like holds CC ad 
with regard t * 8 e 


ſides, or the whole fuperficitw-af/ the $4y 
fextlufive. of the. baſe) will be NT AN 


r +AB and the whole permet 


„ TORS 01 1 £19 
_ 1 Hence it Will alſo appear, chat all abe fdes 

ofa fruſtum Bg of the pyrami 1 
& a roingle under half he long de 
and the ſum perimeters e two end: 
For, the area of the ſide DEed. being = 3 Pp 7 
| DE - +, or 4B& x wr 2 DE 


| Therfore, Gln x that the W 55 neluſa 
hold univerſally, Whatever the number of the lides 
may be; and as the pyramid, by increaſing. the 
Z number of its fides, a 1 nearer and nearer, 
- continually, to the inſcribed cone, which is. is. 
mit; thence, will the upper ſuperlicies 4 He; con 
(as well as that of the pyramid) be equal ta & re 
angle under half the length of its ſlant ſide, and; he 
perimeter of its baſe. And the convex ſupertice 
of any fruſtum of the cone will, 4%, 1.1 f 4 
a rectangle under half the length | 
and the ſum of the peripheries &.1 Fog 
Y or baſes : Whence it likewiſe folld 
vex ſurface of a cylinder will be eg 
ngle under half its altitude and — 
phery of its baſe (or under the whole ak ANC 
once that periphery); becauſe then the two 220 | 
equal.— From this Corollary, the rules far f 
the ſuperficies of the cylinder and. oone, ar 


. » 


RQSa, be ſuppoſed to revebue. about e rale 
diameter RS, as an axis; the 204 of the: ſolid 5 
generated bj the. polygon, C'S ud i a reflangle | | 

under its axis AF and 4 d | 


a 


"Ha 
center O, 8 


ndicular to GI. 1 + BY od Tos Hoon | | of 

Becauſe the ſolid generated bs the plane Bo : 
is the fruſtum of a cone, che convex . perfich 
thereof, generated by BC, is equal ti 
under 28. and the ſum of the . 
two circles deſcribed” by B& and Ce ( The Cor . to ”- 


the precedent) : But the ſum of theſe two 
arichmerical mean det 


equal to 25C & 2 periph. Q = 
But, becauſe of che ſimilar tria 
we Have 5 : BN ol 200 


kth periph. 


5 
- 
. 
= 
* 
. '. 
) * 
1 
» 
* 
* % 3 
2 
% 
* 
% 
} - 
1 * 
y ” 
4 5 3 : : 
1 r 8 y us 8 0 
n 2 R 2 82 > 5 2 * -4 2 25 5 * A He Ly 

* F 8 Oe INST, 
1 "> MN 


O (ty 4: 80 and conſequently 
a= "= the ſu- 


perip 1 phe- ” | 9 


ween Bb 


7 


periph. 


perficies 


> — 
* 
* 
* 
« * 
* 
«> : 
3 . 8338 
* SD 
4 at 28.4» er 2.4 
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CY 
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N 


oe 


Peer gere by Rc. 'By 135 very | Fw 2 a 
ment, the ſuperficies ge nerated by any © le 

CD => fx PO ROS! : W 

that the. U erficies « 


GY AS 4 8 Ck Rn] 
Fa c 0 R 0 L L A R d 1 bs 
ſuperficies of the ſolid is, univerſally, 
en x periph. RQSz, let the numbef of fides 
| rating polygon be what it Will ; 

the en le ſuperficies, 'by increafing the number 

fides, approaches nearer and nearer, sc 0 

che ſuperficies of the inſcribed ſphere,” ——_— 1 

limit ; thence will the pee of the there," 

ſelf, be alſo equal to a rectangle under its avis RS 

and periphery RQS9-: And the conyex' fü. 
cCiües of any ſegment thereof vRw, will likewiſe! 19 / 
; equal to a rectangle under its axis (or, height)'R Re 
and the ſame periphery RQ; ſince it is. proved, 
that the correſponding ſuper cies of CBA * 
univerſally equal to Ac x periph. RST. 


COROLLARY u 25 25 
Hence it alſo appears, that the ſuperficies, of. every 

ſphere is equal to four times its generating e | 
Becauſe (by 2, 8.) the circle RQSg =+RS * petiph. 
RGS? = _— RS x periph, Re: bs 35 7 1 can 
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In deriving theſe concluſions, as ne c 
pending upon the preceding Lemma, the Render 
muſt have obſerved, that ſomething is oY 

which is not demonſtrated i in any-part-of theſe. H. 

ments. But this will not, I imagine, be conſidered as 

a fault, by Thoſe who know, that it is impoſlible 

: to prove in a manner perfectly regular and  geome- 
wien. tage a curve. ſurface, of any kind, is © 


— P 


8 7 » ; 
EF: 

* 

Wo \ 


ſurfaces are o 
of the 10th Axiom in re ahaever relates to 


the equality of plage figures, has its original. 1 | 
no principles have been yet admitted 1015 the toms 


mon, or lower Geometry, whereby a curve ſurface 5 
can be compared with à plane one ; nor even by _ 
which the proportion of any one curve-line to a 
right-line can be known: Nor can it be demon- 
ſtrated by all the; 
that the peripher , Circle 
meter of its circumſeribin 
mine the proportion of ſolids e ors curve- 
ſurfaces, by deſcribing other ſolids in, and about 
them, ſo as to differ leſs from them, than by any 
aſſigned part however ſmall. But in comparing 
of the ſurfaces, this method fails; becauſe, let the 
number of ſides of the inſcribed, or circumſcribed 
ſolid be ever fo great, or let the folid itſelf ap- 
h ever ſo near to the propoſed one; the two: ' - 
urfaces, affer all, will have ns part in common on 
which a demonſtration can be fc but wil! 


ſtill be diſtinct things. Before ſuch a compariſon can 
poſſibly be made, in Are; ular and ſcientific manner, 

new principles muſt be laid down: But theft belong j 

to, and are beſt ſupplied in the Modern Geometry. 2 
% PTE Ee En 


- 


= 


2 Ce 


- 


in the ſame, 


n fo. 


N * * * 


ec Rb 


For, let BNM be per 820 5 
ndicular to PNQ, and 


| won to both have alſo MN = BN 


„Dr 


X ny o * 


then will AP + BP be 


BE * ; whenc 
BE) is leſs | 


# 


wit 1 


” * 


there be drawn A and 


than An- Bu t, and A 
Br leſs than A BQ 
Conſequently” A 
is leſs than AQ 


* 


U 


ö 4 * , Y * 2 
7 r 
X * 8 3 F 
iS e 9 <A”, . oe 25 Y 
N - FJ ES» 
9 1 
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% 
, 
« 
* 
8 
+ 
F 
* 
5 
rn 
- 
> 5 2 
* A 4449986 5 - 
nd or eter Eg 
1 i 
et EN | 


f l Which the angles BEA, 
CEA ate unequal, a 
required neee. 

pon the center A, 

72 "Jer the circum- 


fTheor.2, . BD + CD is fefs t 


therefore is AD + BD + CD aſe le 
* Ax. 6. ö BE ＋ CE. tobich is repugn, 

point at which the angles are une 

required one. 1 & 


the point 
that, at which all 
the angles APB, 
APC, BPC ae 
equal; and from 
any other point Q,. 
upon the lines ſorm- 
ing them, let fall 
the three perpendi- 
culars a, Qb, Qc. 
I fay, firſt, that the 
' ſum of the three diſtances Aa, Bb, Ce, 
* thoſe perpendiculars, and the 
3 ; © WI be equal to the 


% 


— 4 


— — — — 


. > 


1 1 tion of the » EY int, 
en 
the Gd ns "vg Pg the next 


* 9 * 


8, parallel to. 
angle v = PA = ds =} 9 7 oh ati 
that the triang PoMf is eg 
ed triangles QMe, 
= oMb) XE QM-.,. fave” 
to ro which let MP = Mov be added; 
FR And, if to the firſt and lat 
c be (a aich added ; cheg wi 


ſerted: Whenee e he e ee 
obvious: For ſeeing that 

is but equal to the ſum of the three bi 
Ce, it ea I be leſs than 


The greatiſ 


tained under es rights, given in 


For, let BC be 
equal to BD, and 
the angle ABC ei- 
ther greater, or Je * 
than the righr· ang 
Abb; let alſo CF 
be drawn 200 5 to * 
AB, meeting BB. 


. 


produced, if neceſſary 


: ö EY 5 ; * | T3; tu | 
C | . 5 4 AF | EX 1 1 3 Fo W 
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n 
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e A | 
1 . ue 1 45. i 5 the, wigs 
w Ax. 2. „ muſt Teſs than ACB* 


& Cor. 1. 


to 2. 
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* PT 


"4 


— 
— 


—_ 
—_ 
i k 
' | 
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27 N 
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. 11 R 
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ar ni 3 e ada Of Sap), 
51 Avi gi nt: 


— 
77 
2 CY 


d in wo es 
7-1- angulartriangles DEH- 
and DEI, 8 DE 


end 


common, be 

boch; ſo ſhall-FEB. be Jef than HR. 

in the latter caſe, DGBE- be added, then 
an FEB“ and conſcquetith 


COROLLARY; ': 
DN be drawn. parallel g 


* 


10. 1, BA; the two equal triangles DEM, PENN 


F 5a Wo. together (fince EM = DN *= * "by 
the . — DMBN'== 
- oy m a that * 


other J in which 


tt 1 


* A ; IF 


3.57 


* 


if ni. OE! rennen of og 80 
8 wy 1 : 2 2 4 F | ' '% 2 ; 
8 NMS, e les ne BI ery 


* 
< r 


861 Ales dal, £1 OR e oy” 
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_ preceding Coe 
rollary alone, 
it may be ver 
eaſily 2 
appear, that 
che leaſt tri- 
angle EGM 9 
which can poſ- 
ſibly be de- 


cribed about, 7 
and the great : 


- 


eſt parallel m EFB t t can be 
any now —_ "concave to its axis | 
when the ſub-tangent FG is. equa 
EG of the triangle. or to th 

the parallelogram; and u 
be in the ratio of *or let rh 
ſide of any other here a triangle (E 
touching the curve in C and meeting FB. 
Then, che curve being Concave to its axis, 
point r will fall above B; nce, If 7 
pa arallel to Bu, then will EGM = 28 


* 


HN. Again, if IC, parallel 10 EN. be 
dueed to meet GM in p, X 
parallel to . 5 then, alſo, will . 


x 
4 


T 


1 . ts 
3 s 4 . 


1 


910% to — os ye 


— 


E 


_ 


* 


1f.all t 
15 


* 


— . Apr RF 


— 


4 right -angle: 


SO be A. 
Ll * 
; &; » 


alſo make the angle PT 
drawn. 


— 


er ow magaitude 
of the greateſt po , 
which oY Ae 75 
under any number 0 
unequal ſides, does not 
1} depend upon t 
order in which thoſe 
lines are connected to 
each other, will ap 
thus. Let ABC 
according to one order of the fides;. 
let a. triangle BDE be conſtituted w 
chen, the triangles BCT 


whole 5 ABCDE and ARFDE il ike 
viſe be . E Fa 2 tic des 
orders... ; 


I 07 al 7 pogo contained contained und: „ ferne. = 
IF 1 12 2 5 175 a "©: 5 : £1 j 


are equal, "is "4 the pron, EY 4 * 
Por, the g ateſt (EM hats can We cont n 
under a Sag Xrimeter, is one whoſe ſides are all = 
equal“ all the polygons of this ſort, that Ther. 
is "the . which may be inſetibed in a ein : „ 1H 
Therefore the greateſt of all, is chat 'whoſe ade „ 
are all equal, and which may be iuſcribed in a 3 
circle, or er the +5 "gg el As | the bes, — 


T BE OREM XIV. 0 

The greateſt arta that: ran poſſibly be contains hy . 
one righi-line,. any how taten, and any other line or „ 
lines, whatever, whereof the ſum is given will bt, I 
when two rig hi- lines drawn from the extremes of the | {3 
unknown line firſt mentioned, to meet any tobere in the 1 
given boundary, make right-angles with each other. —— __ 


For, if you would have the area ACDEBA, _ : 
tained by ſome right-line AB, and ACDEB where j 
of the length is given, to be the greateſt poſſible, 2 
and ADB, at the ſame time, not a right-angle : 7 =_ 
Then, let 1200 be a right-angle, contained undec = 
PS = AD, 1 5D; and, 0 Joined il 


> 


rmined right-line propoſed 


ö F F or, if the 
be taken equal to 
A will (by the 


area EPGE, contained 
EG; and ADCA will; 
Therefore 


be any other 


— 


6. 2. 8 e dice in D and d. 80 
Ser c 44D DC C5 4Ad x 
6. 2. by the prects LED. 


1 Cor. to will beAC*(ABx AD"): | l 


12 47 


* 21. 7 


ies 


Cor. 2. which (as AB* is is given) will, ev 


to 6. 2. 
2 Cor. to 
11. 4 
r Theor, 


17. 


HEOR 

be by benuſe AB of a right 
ABC being given; the ſolid BC 0. 5 
under one leg BC and the ſou ure of tHe 
will be — rreateft peſpble, when the / 


i *. 85 
5 YLE 280 ' 
2% Wn * Fer 


For, if oy be con- N 5 Pe p a 5 "Wh 
ceived perpendicular » 
AB, and DE to AC; 


B*::AD: AB®::DE: | 
BC. and conſequently A” 
AC*x BC = AB*x DE 9, 


yo 
eſt poſſible, when DE, or its dane D 


greateſt poſſible. But DE*: : AD* : : 180 
AB)): AB*: : BD: AB; and t 

AD*x BD*; which (and r DE?) will 5 
the greateſt poſſible, when AD is t uble of BD* 


that is, when AC* (ADx AB) is ho double of BC 


* 


4. 


# 
c 
. 
— 
8 


13h 
7 


oh be inſeribed in any cone A 
ay, tbe altitude AB of the. cans, 
078 + parts of the cs. 
For, let gb. be any. | 
other cylinder inſcribed = 
in the cone; and it will 4; 


2 "oY 7. 
* * 11. * 


* x 5. ; " whence; &y 
alternation, AC x TY ; 
Ac x BSc: i: CG. BC: . 

W's x : and oo Hg. 1 
wiſe is the cylinder HS _ | 7 0s. 1 
to the ep * by; but AG x Be is ester „ Theor. | 
than 45 * Bc; therefore HG is alſo greater than 17. 0 
4 , fince AC = AgB, and therefore CG * Ax. .. 
2 18. we alſo have, cylinder HG : cone ADE 7 Cor 8+" 
(or cylinder ? DN) :; CG* be BEL; „. 

e -SCHoO LIUM. LE — 
From this propoſition, reaſoning as in dhe „ 
Scholium to Theorem Ful it Will appear, that 
the leaſt cone that can be deſcribed about, and te 

| 283 cylinder that can poſſibly be deſeribed in, an; f 
olid generated by the rotation of a curve, conca ve = 
to its axis, will be, when the ſub · tangent is .two- *- 

thirds of the altitude of the cone, or twice the a=. "= 8 
titude of the cylinder; and that the two figures 
will be in the cat of nine to four. bo From whence >, 
the dimenſions of the greateſt and leaſt cylinders s 

and cones, that caq; be deſcribed in, and about ſolids  _ _ > 
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nd equal, thereto, 
ARE be drawn, meen A 
angle in E; then draw EE 87 


. 9 


ET, 


let LP. meet the pe 


dicular CD of thi 
produced) in 

( 17. 5.) let D be d 

vided in I, fo that CI 
DI = CD x DK (that 1 
let two ſemi-Cire 


— 1 6 
4 
** iP, N 
. 


—O0Ph 7 2)= 
SGi (is bo 


i 4 - 


4 
"To's given circle APB 
equal to @ given right-lined ji 
ing half tht ſquare of the 


my 


ABKI = RSTU (by 7. 6.) 
tk where the ſide KI 
circle, draw CA a 


Is) 184 
But ACBD =2 


than AB., 
will chen fall i 


= 


which ſball Terminate 


poſition, 


KL parallete to. AG. an 
the thing is done.” 


(by 7. 6.) = the 
magnitude given: 
Alſo on MN | $ 


AKI. equal, and 1 all 3 to HMN; 


Which laſt (4y4 r: to 2. 2.) 8, mänifeſfiy, 
magnitude given DEF. 


brough” a given n point P; to 
meet two lines AB, AC, given 
triangle ADE formed from thence, 
magnitude. Oy 


CONS 


* 


„ 


„4 
. 


7) 8 7; 2 
W 


2. 


7 
F 


proportion, to one another, as 


drawn parallel to one of 


x þ4 


* N 2 ++ a $* 4 * 


into parts, AE, EF, FB, 
having the ſame given 
. toeach other, 
parts o the tri 
ole are to have. Up | 
let a ſemi· circle 
AHIB deſcribed 'E 
and ar to 
r 
meeting the eircum f.. 
rence in H and I: From the cen 
H and I, deleribe the arcs HK, IL, 
K and I.; then draw KNM and . 
and the thing is done. 


— | 


* 
” 


s 


AlL (AB K AF) and AB* (by 19. 
that is, as AE, AE and AB (by 97.4 
(by divifion) the | Propoſitjon i is m 


% ” I 1 4 4 


_ 


AC, AB, d | 
| pendicular to AD, 


A, 3 1 . 1 5.46 
* „ 
, : 1 


fo 


1 7 


. 
4 We 


Loet PA, PB, Pm, Ec. be drann. 
2 GPn, having the 


0 poſitions 
be equal 40 . 


to the line 
to MN. draw "BF, w 
iſect wich 


rpendicular 
Rh take 
and dran 


8 x 


EI Sa 8 2 


(becauſe E = A} 


BH bedrawn;; which 


O, meeting AB, 
with the radius OP, 
and the thing is dmr. 


* 


* 
+ 


the gi ven line 
will be 


poſſibly 


quares, 
cumference,” : 


AC, BC, 5 


* 1%; I 


tion; ſo as t 


whoſe difference fall be equal | to an angle 


$ 4 
; 5 
*Y LA BY. : J 
8 , Ws: 
5 + * 
. a 
4 93 
” * : 
4 Y 2 
1 
ä 
: _ - 4 
Sa LI 
V £ * 
5 A 
« „ £2 
» 3 { 4s 
— 1 I 
* * 
or N N 5 
4 


FAG; and, 
GB, 1 


ſcribed 7 by hr: 5.) to con- | F BN 
tain an an Eto the 5 55 
ſupplement (he? of 5 


1 anner, the 
Aube. when, inftead of 
and BCE, bis of ABC and 


2 


BAC is 


baſe AB ="2MG * 'B 
berefore 


4 5 


— 


will be. f 
Ns 880 & many 
l is here'put down, 


WI LCN bn 
BI RC 
7 ** 1 

1 » 


: 


- j 


3 


N . n a 


1 


. to. meet in A 

1 4 1 * 
Bangle (AC x BC) contained. 
4 refangle gi 


ys 


from A, ap· 

AO =AH; a 
e center O, through A 
B, let the circum- - 
of a circle be de- n 
ibed interſecting DE in Cc; from w 


and CB, and the thing is done.” 

or, if CK be. drawn _perpeni 

ident (by 17 that ACx BC. = 
AD x AF, 3D & Do ey ff 5 


* 


* 
'S 


| Through a given i point P, /o to 
that the parts thereof PE, E, intercepted” 
Point and two lines AB, CD, given in Poſitio 
obtain @ given ratio. We” 


Ct 


* 


— IA EIT i 6 


— 
* V 


— 


P 


N 1 78 
A s 


* 
{4 
* 
* 
* 
” 
* 
« * 


* 5 
* * 
1 = 7 
bw % - 
1% 
Fe : 
9 7 4 a 
. + 23 
* 5 4 
4 
* * * 4 * 
: 2p 
* A. 
* ty 
; s 2 
5 8 2 77 
0 1 
» A 
u $ 
* 7 
. * 4 2 


n 


* 
72 
22 f 


1 


* : 


4.) the triangles CAD and CDB ( 
5 * commęn 
73 will beequian 


AU 
why ny 
; 4 given ch ABDC, 1 a 

equal to giver line RS (leſs than the dia 
which ſhall paſs through a given Point F. 8 


2 


2% J Dog p by 5 
" , * 1 4 \ p . 1.5 
Ts * * f "8. % þ N 
7 Vw j , ks * 


* : 5 5 5 


8 A 
Ke "os 


J 
7 Ne t 85 
1 5 


circle 
in it 


= 


= AQ+PQ = AF + 
pas fe be dnss. 


« 7 5 : {4 


. * E- 1 8 
NY 8 4 * 


Men; ſo that the. 


rere ÞG, PH, Half 


"F 
* 


1 s > _—_— 7 4 5 k A 


* 9 4 
* 
7 
4 
4 
1 
* A 
— 
* 
$ 
, 
a 
„ — 
4 
> 
- 
r 

4 * 

- J - 

* * 1d 

2 RN” þ "PS SV SER. 7 4 


. 
. 
. 
: 
; 
* 
. 
* 5 = 
E 3 
TD RR 


5. 


1 A 15 


5 


i ** 


Hx PG 


” 4 S * | 


aralle] to 


* 


Y - ak conFraverion. 
: | be deſcribed, in Which 12 
| 8 . O N | 


jog PR in E and F. 
6 . Kelle er . 13. 3.) 4 


* Tf} F 1 


notes <« 0 N 


A; IO Az 
* 
IS 


: ALI * ; he 5 UA x ry 


* 


. F ” : S 4 8 0 3 


7 


wy I 
ö ) NS 4 B64 ES-AY! 
to make 
| 2 ht age : % . 7 
| "06 #3: Yor 951) 2 
:Y „ + / : a ; „ x ee, ; 
4 
1 
þ 
Y * 
LY „ 
| "= 
; \ 
7 
13 1 
x 
4 
* N 


>; 
+ « 
* £ 
* * 
4 * 
8 
35 
1 D 
1 
* % 
-» 
4 
4 
- * 
* 2 
7 3 8 : 
: 5 
2 * _ bl 
8 * 
4 A £ by > 
* 


24. 5.) let a ſei 
ck APB be. gel bed, 


It 


1 


| 532 d g 
ne od Ts > 


| ont. urls * 


Lal 


507 h but 1. 7 bx; For 91 "185 
i; $ " i..." 
. n 


7 
41 
. 


” as 


23) 2 
3 


EY 
rio . 


8 
Bat * © 


- 


ä 


»£ 


1 496 ft 
_ g 


£4 a cot 


given ratio o 
to EF; av- 


1 | e 
fee | 
BS 
8 nes AC, BC, a ome to be in a given. 
ratio (inſtead of DE and EF), the conſtructioũ will by 


the" the; 
"oth N 3 


i 


* 


* ar 


1 


"A [LO mos 02 


* 177 nn 1 "= 
TY 28“. 


1 ＋ "ey 
WH » 1 
7 


Hy nk! 


HA. 5 e 2 * AY we 


* 


8” 


„ Iam he as 
(cru 92545 


LO e ee 


4 - abr N 8 
e 3 
5 . 

8 


* * 5 
n 
3 


N 


Ye 8 
% 45 9 2 


oh 
mY 
1 
* 
55:7 


£2 1 
5 / 


2 * 
A 


+ 94d * 


LI ant 


* 
oy 


vl, 
Fry 
8 


"1 


46S 
of 


* 


e 
I 9 


. WM beg 


- þ * * e * N "as 
S SAY ly 
N a ; e *y 
me +3." 4 8 * N 
n * - * 


- 


Point, as a center, 


9 


| \ * 13 
1 
= * » 65 


f 


0 5 


oo 


n 163 «4 


> FR * 
3 


# 
2 
4 y 2 & 
» Li 
1 
* 
o * 
= +> L 
0 5 
N 
% 4 
$ {8 Ub . 
* 1 bl 
* 
” 2 
a 
5 * 
4 
: * by 
* 
\ 
Os 
- =" 
* * 4 


2 N 4 


1 


o 
4 
1 
- 


9 


192d ani ec 


5 2 
6 bc 
L | 
* 
Kite w : A 
4 . — "4 : 85 
% b | : 
b — 
; | 17 » 
— 1 
Fd | 
T * 


1 wt» | ED 


* 


auf 
22 
25 


1 
y + 


Nut 5 ik. 
wa 


— ers ic 
„ 
7 


r 


A 


— 


— 
I a a> wm, 


hw, OS 


_ 


2 


* 


on- 
N , 

o 
Py 


1 1 ; . 


* 


* 

* 
1 
1 
* 


OS + 
3 RG. 


N 
N 
n A % 


EN: he A center of the required 
when the three given circles are tg 


* yl * Rk 7 
ob Wt 


5 . 
N 1 n 


A . e 2d 
4 * N ns . q Se zee bas 
— 8 
Work: n es * wr 01 b * 50 * 
| "343 0 * M1 "C45 4 0 2 n, 2 la ö A. eg tt 
— * TH tt | ihr ach » ina hon IM 
1 Hg 833 ary ts * 45 yo8 1 f 16 1 wy 
097% xv only To, Fae A { $4 ITED g ed fl 


10 9 8 5 10. >. Bok 55 1. s tr M 
operly, 
u, had” Ir ad: 

confiſtent CY 7 geometrical 


Pu 
But the laying of one Bank 1 u abcher, what- 
ever Ge afford, is $. mechanical, con- 


* 


9%, on no e —_ 
, Nees n. 


T and 


+1298} 018 ond; 2A. JJ A > 
"Ort 8 3 11 


's 
” 


95 


e n. Th ö ha). * 0 bet L 


of the exiſtence; af duch lines, we cannot fraß 
thence infer: thut their diſtance from one another 
is epory-where the;ſame.z.. without having, recourſe 
to an „ Which, though very evidggt fo 
ſenſe, cannot be demonſtrated. The : il 17 
ties wholly ariſe from our not Baving 1 pro 
ties, previouſly demonſtrated, whereby the progreſs 
of a any. Yroduced out, can be traced, with. 
reſpect to its diltanc from ſome other right line 


* 


— 


= 


— 


5 


— 


* 


ä FR * 


Wo 


22 


* 


a; N 5 
T 
e 4 


Ay 
Ne 


— 
7 


ET 


W 


* 


1 


* 


— 


* 


3 


x #4 2 =: # Tait» do 37 oy // ES 7” 
3 a PoE RR 
; £4 
2 : a +: 
- * " "8-4 1 - oy 


ſumed, as it is 2 :-ag 


e and very eaſy. 


(AEP. 


ä R 
R = 2 5 * e — 2 


tionec hs Et 155 os wach | . Vi * V. 
but i it mlt either be fl # 827250 A 
demonſtrated, or aſs 


in oak cyery MOAT 
ok meals er, . 


it, we alle arrive at a 4 WEL 


monſtration of hart 2 
important. Theorem, L— 
T hat 6 ram. 


it is known that theſe. para lelogtams AEFD, gd 
are equal, reſpectively, to rectangles ABCD, abed, 
of the ſame baſe an altitude (which is proved in 
Prop. 2. ) it is alſo manifeſt that they muſt be equal 


to one another, as their equal rectangles ABCD, 
abcd are ſhewn (by Theor. 1.) to be. equal, the one 


to the other. This determination is more general 


than that given by Euclid. in the 30th Prop. of his 
firſt book ; where he demonſtrates the equality of 


parallelograms, whole equal baſes are inthe ſame 


ſtraight line: Which may, perhaps, be thought ſuffi- 


cient © for the whole; becauſe, if the baſis | are not 
in the ſame right · line, one cf the two figures may 


be conceived to be removed, and fo placed, that its 
| baſe ſhall be in the ſame right-line wich the baſe of 
the other.— But, that theſe were not Ea-lid's ſenti- 
ments, is evident from this; He hints at no ſuch 


thing : And had he approved of this fort of de- 
monſtration, his 36th Prop. would have been in- 
tirely ables: 

would be neceſſary, in order to a general demon- 


ſtration, than * to place one baſe upon the 
8 8 other. 


aefd) which, Land apes Won ne * bs 
have equal altitudes, are themſelves equal : For, when 


as greg more (after the 35th). 


PR >0 x * Y DR wo * % 
r es * 35 a \ 
5 * SLES a 7 * F "4 - 1 
775 LES! Ehoidhn, "Jnr! Be I OR PE outs = 
2. Wy Ends; © 0 "oe Bhd, % 7 1 
2 IX, e * 1 — 
1 — 51 * 
S er | I FE, * 
* 5 7 q * of * & £ — 


Aff 6 * 4 * 2 
- = py 8 5 : - 7 77 2 7 > 2h 4 N 2 
#6 bb» : „„ * 2 * . 
4 5 . N 4% N 4 * * 
3 c * F -&F © L by : * as 7 9 Pr "i 
3 5 at a : 4+ . * R +. 1 
EF ” *4 - . . . = 1 
£ *IL * * — - * 
1 . 5 i r 3 
2 * "= ; I! 3 4 WOO. VIS Ho — I > 
a 3 N 777 ” 8 
N 3 . 4 >, . 4 * 4 
* 1 7 
d ©; A ” 
1 4 
9 4 1 4. 
: 8 - * 3 * 
3 * * 
233 9 
4 
N 
* > 
X 


a 2 


accurate a Fg er nen 
ould. make uſe of it, where * ap "4 
Fee not. 9 plac ow 

is the taken fe 1 


lity of Aint oe, been 19 

the ſecond book: For then the dein 3 
parallelograms, having equal ede {Areas [ond 
baſes, would nothing di er from that whereby pa- 
rallelograms, ſtanding between the fame parallels, 
are proved: to be in I as their baſes WER 


7. wal. „11, 12, 13. Book II. Theſe "Fa beo 
rems, tho not in Euclid, are. of very net 
uſe, pardeularly the two firſt of them. 05 


\ 


Their.” 1. Boot III. This eafy baepessg is lt 
ed in order to give the learner a proper, and more 
"preciſe idea of the quantity of an gh, and 2 its. 
diviſion in Practical uſes, „ 5 


Te , 35 4, 5, 6. 7, 8. "Book III. Theſes Sinks 
| propoſitions comprehend all that is moſt mate- 
rial in the firſt ſeventeen Theorems: of * Eurlid's 
24 book.—As there is no where, in this author, 
10 long a run of propoſitions together that are leſs 
entertaining to learners, or of Jets real importance, 
than the greater part of the ſaid Theorems T | 
thought it would be of uſe to reduce the ſubſtance 
of them into a leſs compaſs : And I flatter m elf, | 


"that 1 have not fucceeded ill, in this a 
Ti ler. 


demonſtrations here given 14 not only more con- 


| os but depend alſo upon fewer N 5 


bv. 13. "and 13, Book IV. The explication here 
given, is not ſtrictiy conformable to the ides of 
ancient Commentators, but is delivered in a ſenſe 
ſomewhat more general. With them, tbe compo- 


ties an divifen of ratits,.cxtends ig tee cales 


only, where the ſum, or difference of each antece- 
dent and its conſequent, is compared with the con- 
ſequent. When the antecedent is compared with 
its exceſs above the conſequerit, this they call the 
converſion MF ratios. | But in ſuch. caſes where the 


antecedent is leſs than the conſequent, aud where 


thy ſum, or difference of the antecedent and con- 


uent is ee be compared with the ante - 
ent; it does not appear that any terms have 


been given to ſignify ſuch a compariſon. Profeſſor 


Simſon * that the definitions we have, are not 
Euclid's, but an addition by Theon; which to me 


appears highly probable : This at leaſt ſeems clear, 


that theſe definitions ought, - either, to have been 
extended to a greater number, or elſe to have been 
rendered more general. For this reaſon 1 have. 


after the example of modern Geometers, given the 
ſignification mp 

(vera! caſes: And this, 1 thought, might be done 
with the greater propriety, as the truth of whatever 


is here «bong e upon * Gune ar 


ſtration. 


7 * 20, 21, 22,2 3. Book W. All theſe Theo- 
ems. tho” not in acl are of conſiderable 57 ; 


thoſe terms, ſo as to include all the 


e 
5 


Oben * 2 more F ng 


been applied, to good putpoſe, in-the poet] 
determination of 1 peeing netticaF pro- 
blems. A Pf WIE» 7 ws 5 | 2 hi e * * PETS: * 0D 


o 1 34 
OG ; 2 $$ 7 F 3 — 7 " N 
£3 * Ek * * F N EY ba 855 


Prob. FS 4 85 wo Book V. is in he dials 
here given, it may be thought, that F have- af- 
fected an unneceſſary exactnèſs, by waking them 
depend on Aim, alone. But I was willig that 
cheſe fundamental propoſmions ſhould Have the 
ſame foundation and evidence, as they appenr to 
ſtand upon in Baabe without referring 'to'any | 
thing derived i in virtue of the 4th Poſtolare,” Bur, 
whether 1 judged well, or ill, in this'pai Schar, in is 
of little pay; uence; as the demonſtraric 2 Br 
given, are not ſeſs plain, and but very little Jonger, 
than they otherwiſe would have been. The Pro 
blems themſelves might, indeed. have been given 
along with the Theorems, as as they became neceſi 
ſary, according to the method purſued by Ec; 
whereby any objection, of this Fh, might have 
been avoided. But, beſides ſome ſmall convenience 
to the learner, there is a rea] advantage in” havin 
the Problems all together, after the Theorets3 
ſince, from a great choice of propetties, ready de- 
monſtrated to our hands, we are often able to ar- 
rive at a ſhorter and 2 —4 
could poſſibly be given from ſuch properties alone 
as axe Wake 9 Euclid's Adden bY: the ſame 
Problem; bis method of writing having obliged 
him to introduce the leading ee as foon”'as 
poſſible,” in order to evince and eſtabliſh" the con 
ſiſtence of his definitions, and to open his way in 
a regular manner to the many o eful Theorems 
thereon depending, And it is for this reaſon alone, 
that many of his Conſtructions are not ſo well 
adapted to practice, as thoſe in nn, uſe. 


Upon 


— bim ; not ſeeing, or eonfideri 
| thar ſuch Conſtruſtions tho? e ings 


t proper 5 
: Siven in the laces 


wx 7 he 
*. 92 * 3 * A 5 oY * * * 
5 4a 


DO ON AED 
e N is; * 5 


ſevere upon me, on this head, for: attempting to 
ply, what 1 thought, a ſmall deſect in Entlid: 
bo is ſo dull (fays he) tho” only beg Nang ts 
« | earn; the Elements, a8 not to lat the 
6. circle deſeribed magnet oy St.“, It is 
not without Ae. here "ſee this 
| | dr his own: character 0 far, 3s 
to expreſs himſelf n 4 manner ſo very wigeomet: 
l. If the thing is, indeed, Gate wy: ived, 
p, as an immediate object 
in plain terme, by inf 
EMS quence af g. 


former ;- and, as to the latter, notki 
given from hence the evidence of ee inference 
Loud be ſo tlearly fee: For, the“ it is proved, 
that any two Bdes of every kriangle are gre er 
than che third fide, it would cnet | 


7 whether” 4 — Ag 1 „ 
tions; enn or 'cannot be formed? 
ny thing from the 
1 and 
km Ang That "the = 
Units Ge e Problem,” 


8 


"I 


4 * , o o N 
1 . „ 
4 7 * h HAY 
7 85 8 
- ; | be : 
I <3 N 8 : L 
* 5 
oo -. 5 
* Ne * * 
x ; 44 1 
. * & 


"ought to be 


that this gentleman, ho often appears a little too 
haſty — ſevere in his cenſures, is not, himſelf; 

every - where equally guarded. In Prop. I. Hock III. 
he bids you to draw a ſtraight - line within a circle; 
without ſpecifying that it muſt terminate in the 
circumference; and, what is a great deal worſe, 
he here very imptoperly uſes the word within; 
when the propaſition itſelf is laid down in order to 
prove, in the ſubſequent. one, that fuch/licte muſt 
neceſſarily fall within the circle. Theſe are, it is 
true, but little matters; but leſs than theſe have 


fallen under this gentleman's notice. At p.888. 
M. Clairaut is glanced at, for an inadverteney of 
this ſort. And, in the note at the head of p. 415» 
it is ſaid, The words, for a firaighi:line ca. 
« meet a ſtraight-line in more tban one point, ure left 
out, as an addition by ſome unſkilful hand; for 


” 
« 


* * 


6 this is to be demonſtrated, not aſſumed... Now 
can it poſlibly, ſhew any want of ſkill in an editor, 

to refer to an Axiom which Euclid himſelf Had laid 
down (Book I. No 14.) and not to haye:demon+ 
ſtrated, what no man can demonſtrate:?? 


„ 


Ls Prob. 4 ; 


(7k! [ao ene, EAT OR. 
16, 17, 18. Beck. V. Theſe three Pro, 
blems, tho' not ſo frequently wanted as ſome of 
the preceding ones, are nevertheleſs of very cont» 
derable uſe. The two laſt of them are ghe ſame, 


5 


YL STI 

$45, 12 5 > 

4 © Sos > 8 by 
n 2 


ov Bees 


being in town. is Fompany ith my boek/cller, and long poſed by 


2 : . 1 | 57 27 

' f A 

Brut * 
Se. "IX BL 5 id *p % E ba 
+ . 9 S 

F „ To „ ; * 
2 9 
£ I 2 * EM 

if 3, 8 9 Sen 9 . : 

a 7 HIST $411 


* 


* 1 . 7 
. . . 4 2 i "36 2 
+ 0h. a OG: „ S474 


1 S really ke 18 too PE to 


of Euclid. It is not a definition, bur = 


> whoſe truth or 


ec cious 255 1 ; 
« 'aflymed. 5 Tera 


condi dogs is 
zroun | | 


= 


1 he aul e 
$. OUT gd oh Aklem. 1 © ſhould have faid pi 
92 rake this, WA 9 2 J fine that Prof 725 7 
Simſon has 5 ready "placed. this matter; in ſo a 

I clear A light, as to 9 an W p W 


105 comment. unneceſſary bere. 1 I muſt con- 
feſs, that, had this. gentlemap's wor york come into 


"iy; ods before the elementary part of wy own Y 


» 9 
1 5% 991 1 74 8 e +? bert e598 8 
— 8 4d #:5 1 . * > 4 9 & # 1 4 a e * * oF” — 8 4 
"8 hi «4% 3 : 
bas Wh: had 6 2 * Win 9 


3 — rates. 0» en e, 0 


e OL 


. This dd us, bappen till the idle. of haf 


him to finiſh, I acquainted him. that. every. th Was actually 
ready, £except.the Preface,” \nohich aueuld, coſt . me Jome pains, inc 
it would. be, neceſſary ts abwiats dame objeAtions, garticularly woith, 
regard to the. reaſons for ny Hecking Eyclid's defygition of equal ſo- 
lids, and building upon a di ifferent foundation. On which, be ime: 
ezdiatcly let me kno: , that Mr. Rob. Simſon had already cleared 


34 | * 


_ deed” as go. 5 occur in any Elements 1 letry) : 
where it N e. . he en lea I. 9 bs 44 


| ſary. In that demonſtrati6n i it is taken fo or grante 'Y 


= 
* 
5 
_ . 
_ 
—_ 
= 
> mn 
a 
_ 
: 
a $ 
is g 
4 - 
1 
3 2 
2 Y 
L 
2 4 
+ 
" A 
7 3 
4 
RY 
Ch 
. 
3 
=_ . 
- 
= . 
£ ” 
2 
5 
0 N 
3 
3 
5 
oP 
FE 
+89 
3 
p *. 
US. 
% X 
3 
% 2 
27 
£ 
. 
* , 
29 
b " 
N 2 ** 
* * 4 
F1 | 


others, unleſs by Coticeiving a plane to be rut 


— 85 705 mel 1 N iven 8 Fuck would 
have been delivered 69h a 1 ſomewhat? . 
ferent. For, tho' it involves no ablurdity, cas it - 
now ſtands, yet there are certain caſes (hut fuch in- 


to ee py OE 


Ne Ive 2 8 4 e given to ale = ID. 
Book XI. (by Euclid hjmfelf, or ſome leſs fkilfull Fd, 
tor) ſeemed to render fonerhing of this forr. zecel- 


that one patt,6f che triangle, at leaſt, wü e 
the ſame Plane. But it has been very Juſtiß 0b. 
ſerved, that a. curve- ſurface' may be bound 'by ; 
three right-lines : : Nor does it ſeem eaſy to form a = 
clear idea, that e even a part of any one of the three 
lines will be ig the ſame plane with ne of the 
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about upoh the one, till it meets With, zor Yalls' 
upon ſome point i the 1 And 1 have the ; 
ſatisfaCtion_ in this partic oy Cs ſee my br 
exatly ; gree with thoſe” good 

whoſe name, I Oe, mot bie than cl | had dec 
to mention in theſe es... | Ir it is true, 15 rakes 
that a 9 which 1 lay dowh as 4 A 4 


But, ſince a lane can ho dre be Fracor lhe 
upon a line, han à line can be drawn. 881 50 11. 
Point to nn it ſeemed to my that the one 
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that ; and expreſſed" hir ſurpritt that. 2 "wor nel 
IE m_ the 775 me 7 22 vun was 2 2 — r . 
mentioned,” had not come into" my" bands, 4 "copy" of” Abbie rw 
ceived” from "him "the next morning. In ' conſequence" where} 
changed my SR # bf auriting u „r Preface 3 ; Ks, it <vou{d 
be better 70. re rf bail to 1 woter, n | 
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llelepipedon zire id one, another, ks A fai 

their homolozy $ fides.— , ſo 

5 milar parallelepi | h "pri I1 
tional lines, is'alfo keorem; Wl 2? 

being no other ly tit Let of i i, "hits re the =o: Ww 
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pora be as are al equal.” 4 11 . 265 N 450 1 

r L Boot VIII. The benen of this ta 


Theorem might have been delivered enden F forn | 
ſomewhat different, by aſſüming twol other 
(without regard to fi gure) the one leſs, and thi 
other greater than ü oi opoſed parallelepi 
IP, and proving that cylinder A chat alſo, be 
than the. one, and leſs than the other: 0 ih bs Is 
done by means of Lem. 1. that is, by taking E 


or Pt, ſo ſmall a part of IP, as to be ry hy 
difference between the given p parallelepipeddg 
either of the ſaid ſolids: from whence” the” 
monſtration will proceed on, in the fame” anne 
in which we have given it. But, as" theft ad- 
ditional conſiderations would have increaſed the 
number of ſchemes, and . 3 the rocels, 
without adding one jot to the d 
it was thought Proper, for the fak 
to omit chem. 
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Theor. 8. Book vil. This Theorem i is 
uſeful as the Corollaries that follow from it” 3 
are all of very great importance: In the 30% 
4th of them, the proportion of all kind 14 ds of "rd 
and pyramids is aſſigned, without t Al 72 75 
of the uſual demonſtrations given for this p "3. 
which, tho? ſufficiently ene; i them os, 4 hes 

often found a little perplexing to learners, on 1. 
coumm 


ling 


deed bh: ſeveral | de- 
tached ones: Far wich reaſon, I ſhall here throw 
werte ee n to en on. * _ 
againſt the method in which. Proportions a are — 
oy A i= 1 —. the im — 
ibility of dividing every magnitude into eg 
parts; and the other, on the incommenſurability 
of two or e magnitudes of the ſame k. 
with each other. The wh 
, to me, to have very little 
For, tho a magnitude may be. ſo con- 
ſtituted, that, the diviſion, of it into an aſſigned 
mber of equal parts cannot be, aſtually, effected 
by any geometrical conſtruction: yet it. is no. leſs 
— ſor that reaſon, that every ſuch magnitude 
has not really its third, fourth, or other alligned 
part, tho we are at a loſs how to take i it; or, in 
other words, it ſeems very clear to conceive, that 
in eyery propoſed magnitude, whatever its figure 
may be, a leſs magnitude i is contained, which, re- 
peated an a d number of times, ſhall be equal 
do the. magnitude given. If, as the moſt 
judges allow, every plane figure is equal to 
ſquare, and every ſolid equal to ſom: Rude 
don; then the parts of the ſquate, or parallelepi- 


N pedan, which are actually determinable 4 geo- 
Ds | | | ' metrical 
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Gelbe; which we Nave taker ſome: | — 
viate, in the Sabolla to our zd and yt Tue 
Euclid, himſelf,” ſeems Aru been not a lee e. 
barraſſed with. it, if we may be allowed t Judy 
From che different methods he has left us in NNN 
and 5th books; che former 'wheteof, White 
fuited to include the buſineſs of incommenſins 
bles, being nothing near ſo euſy — u dne 
latter: It has, it is true, the advantage of being 
heel ; but, that the principles „ 
ed; are neither ſo fimple, nor ſo oident as mige de 
wiſhed for, the many diſputes about then Gate 
Eutlid's time, by Geometers of the firſt rank W 
in a meaſurs-evince. And farthet, it ei 
ſaficntly-p lain, from Zuclid's:own authority; wut 
he tdilſetf was not intirely-pleaſtd with his o per 
formance-on-thishegd z 6 that he was' convinedd{@ 
er For, e 


leaſt) that it had not every ad 
wiſe, it will! be v yk iſa 10 acoount O 
having demonſtra things in his 5t 


by another method, — demonſtrations hah 
actually given before, in the gth;: under Me 
form. For theſe reaſons, when I ee the extras 
gant eommendations that have been laviſned on 
5th book of Euclid, I am no farther convinced dy 
them, than that great men may ſometimes Jwiheh 
dut two far in behalf of . which they have 
adopted. And I believe that, whoever: hat read 
the notes on the gth bock, by that great reſtoret 
of Euclid, Profeſſor Simſon, will be apt to conelude, 
that thoſs high encomiums are a little 22 
Indeed, if all that is advanced in thoſe" notes be 
ured of, I think the author of them has rove 


00 „ ei a" ſuperb! fabric of 's 
ſeared with ſo möcht ärt, fands bpon's' 
foundatioii.” Ie is tot” by choiee wat 1 80 our 
ny to pla gel ertfic; but as the writers aj 
rey Bo notion Xp Pi 


tions, is liable: to. fon 
lich lame 0 reatl 


ceſſions} and in > older wee hall Arf refer to his 
note on 1 ic nen p thus. Ie Wa 
5 ive Anbther demonftrstion of wis 
« prope , becauſe chat which is in the Cent, 
« and Latin; ot ag N not tegitittmre; | 
Por the words preater, be ſame, of | 
« aye à quite d. — meanin when app 
_ fitutles atid ratios, as is plain from the 
be” definitions of Book 5. by help of ede e 
* amine the Aemonftrat te of the roth Prop: 
_ vtech proceeds thus, Fr.“ He chen goes on;. 
in * note,” to hey the "inſufficiency of 2 iy 
motiftration, which had beer!” received,” yall, 23 
perfectly genuine and fatisfattory ; and ar Taft cones 
to this concluſion. . Wherefore the Toth Propo- 
+ fition is not ſufficiently Jembnſtrared.” And it 
e ſeems, chat he who has given the demonſtration 
« of the 1oth Pr ropoſition, as we now have it, in⸗ 
e ſtead of that which Euclid of Entoxus had given, 
has been deceived in app! ying what is manifeſt, - 
hen underſtood of Wade, unto ratios 
« 212. that a magnitude cannot be both greater 
« arid'feſs than another.” That thoſe things Sch 
«re Pate the Kine: are to one W c 
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5 10th p. is no doubt the OE wich. "that 10 5 
e realy derived fromm the de of a 


the ſame time, be both greater and leſs roy t 


© chargeable on the definition. of 4 greater Eo. 


W Axiom v nden | 
eee, yet Euclid does not 850 uy of j 
to infer that. theſe. ratios: aref a 5 : "on | 
« the ſame Lads are, the E 8 


66. " Eudoxus. = Euclid, as it is Fry 4 
er — . its 0 * 
ere the weight o ion re on 
having been S that, of three given magni- 
tudes A, B, C, the ratio of A to C could 


of B to C. But, if in the demonſtration t 
Jetted as inſufficient, there is any real a is 


ratio, as the reaſoning. from it, is clear, ſtrong and 
perfectly ſcientific. And I would ſeriouſly the 
Contemners of the vulgar and confuſed 1 .of 

portions, if a definition, by. which. it .cannat 
te known, whether the ratio ' the firſt. to the ſe⸗ 
cond of four given — ahh may not, at. tha 
ſame time, be both greater and leſs, — that of the a 


third to the fourth, is really calculated to afford t. 


thoſe very accurate ideas, they pretended to? This b 
Commentator. has too much penetration not to be ll - 
aware of the force of this objection, which he has p 
attempted to obviate in one particular caſe. Hut t 
the new propoſition given. by him, for that Mo 
ought to have ed the 10th, and to have 
demonſtrated independent of it. This he alſo 
ſeems apprized of, when he fays, that it cannot 
«© be ealily demonſtrated without the toth, as he that 
« tries to do it will find.” But, be this as it will, 
I am not at all clear that his * demonſtration of 
the oth, is the ſame with that of Eudoxus or 
66 * Euclid.” L or (if you pleaſe) Eudorus, does 
never 
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method W = 
cleared up, * 


cedent ele 2 5 


to me, the. 8th. Finlay Te 55 proper 1 725 | 
this, „ Where it might. | be eallly introduced, - 2 


ang 


the, Pro 4 itſelf, 15 y way of Coro 


Es Obes 


the fad mukix 9 of GT. e * definition of 
a greater ratio, the ratio of A to eater than 
that of B to C. To which might. roy added—And, 
becauſe A A is greater than B, no equimultiples of 
A and B ca "Pofſibly be ſo takt n, that the multi- 


ple of A ſhall be equal to, or leſs than ſome mul- 

tiple of C, and Wat of B greater than the ſame; 

becauſe A being greater than B, the multiple of A 

is ever pou eater than that of B, and therefore alſo 
a 


greater than that of C, which is equal to, or leſs 
than the — 105 le of B. Wherefore the ratio of A 
to C cannot ( 
greater) than the ratio of B to C. 

But, notwithſtandiog all that has been proved on 
this head, either here, or by that gentleman him- 


Sp) the ſame Ke occurs. again in Prop. 13. 


- where 


- ater, 4 Ve 8 magnitudes A, 
$i 15 2 B, then 
and B may be taken ſuch, 
that being compare ah ſome. 18 ple of C, the 
multiple of A ſhall be ondary that ef B leſs than 


y the definition) be leſs (as well as 


| tor's diſcernment, chan to imagine 


that his great (diſlike to the vulgar 
tions, might by means thereof be very ali 51. 


which, therefore, till the 58100 is rewe 0 
muſt be allowed to ſtand upon an uncertain foun 
5 dation. 


ficulty might be obviated, is, that if a magnitude 
of any kind be given, or propounded, there mia 
(or can) be another magnitude of the ſame kige 


aſſumption Mr. Pro for will by no means L 8 


dan Bi 'becayuſe the it 
mo of a contrary N had. not b 55 
t be thought te that this 12th Propo ion. 18. 
this day, ſufficiently demon! rated, phe ths lame 
8 Oocurs, aud that in a mach greater Jah 
| e T have a'much better opinion, 0 this” . 


Ye his pi Bvg 
this matter over In Glence, i ER from his ng 
being aware of the difficulty ; but it ſeems to he 
er idea of profier 
tion (ſo © den tele f. in the courſe of his notes 


would not permit him to borrow any thiag from 


thence, however. evident, and though this | bie 
tion, that ſtrikes deep at the very root of pte 


moved. I fay, the very roo "of proportions 

deeply ſtruck at in this objee on; becauſe bai 
the alternation and equality of ratios (ex equa; þ { 
diſt.) are grounded on the faid 1 th Prap. 


The principle hinted at above, whereby the 410 


which ſhall have to it any ratio aſſignedd. Bay © 
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12 l ropo 2 far is. $4011 


| ; noe oo print, of - 
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its den nature, oa Jerhonſtrated, i ir there- = 

fore leſs pr oper fort an nom? I chould rather 
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i eater than Basa nt. pe! An if chere "WAS" 8 
my (ſays he) any naturt᷑ of proportionals antecedent; | 
4 1 — deriviedi-andy underſtood: — 
hel d the deſinitior uf them Now Lcanot 1 
; * mg [has 1 — 
roportion: antecedent. to that: + 
1 — and'-$thrdefinitions of Euclids 
5th book re long befote the, EE 
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may, for any thing that been . to. | thei 
contrary,” involve. abſurdity = i 
That — 5 is bmeth 7 vw; AN And 1 
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tend for, is that the principles on which ĩt 1 built | 
1 firmly eſtabliſhad, ab to an 


are obſcure, and not 
thorize ĩts partiſuns to afſume that great 
—— im of metri 
have intimated a 
jected; by which the confiſirnce of che defini tion of a 
ings leſs ratio be eſtabliſhed; nn 
much difficulty: But -en ought T 
that the ſame thing cannot poſſibly be lied an 
other way, becauſe I am ſatisfied that it may bedo 
from the conſideration of multiples alone: But ade 
monſtration of this ſort is not eaſy. Were Eto treat* 
of | from the plan laid down in the gt 


13th propoſitions, and everything el 


thoſe important Theorems on the alte 


lity of ratios; which anagbo borer dene ee 
md cond eee 4, 
Wien, 


ve, that the pfaciple is _ 
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bank ef Euclid, I would-intirely-rej Waben ad, 
founded on the 
definition of a greater and leſi ratio, as being of no- 
other uſe in the Elements, than to. open 3 


GA a Sue 


hi cquimultipies of / 
| ſo.thav-Þ that be 


+| 13th alſo enter) we are to 
„ . N 


o 
* 


- 
x 
5 
- 4 
4 : : 
| | : 4 1 
| 1 2 8 
5 4 8 of * 
= * * F 


dit WIE bon 5 


. p 
4 4 PN x 


» 


* 


fach equimul. 1 
44 


1 60 ebe 


yz Es d 36d K and, Ml 23 
* -of D and as G and Fare of A and O. 
© e 


here ta ken „lit f si mani fe 25 ſt; n 3 of 
X- eq : is greater H (+ 53 
1% that K muſt alſo ter than L And in th& 
very ſame: manher,, becauſe 3. K. propom 
=. Is, and H-1s:prea alien I; L. ill likewife Wi 
_ = ter. than Mie Therefore much more ſhall K. 
Eg eee, wooden reater than M. And ct 
2 eater than By 


% 


br 
1 
83 8 
82 


3 e Ther php idea A; is OI to C, dees 
| admit of —_ ra rv 
1 de e e eee eee e IG i 


nl 
2 


SE 
„ 


es 


2 $ . 3 . 855 5 
2 5 ; 
Ed ON mL Yr; 81 11 95 * — 775 3 47 


* 
1 e 


OBS. 
8 
* 


4 
n 
474 


a hs 


4 & 5 2 
0 RS wt 5 1 . 
* * : 
2 3 ; 
3 


A Be 
„ 

W 

1 * 8 


AAS abs 


2 SST... 


SIX 


2 

$1 5 
DM In 
* abt : 


LEY 
5 
* 


443% , 

xt, 

Sf Ly 
* 


— 


1 
. 


$56: 1 


"rj p 3 . 

: 5 1 2. 2 

; ; 4 3 4 8 
| | CR he ly 

e ons ob! 


EP OY Fe : FE. 


+ 


EE -: 


8 


2 Be Ber 


=p 
IT” 


5 8 ON : 
ena A * 5 24 95 a 


—— 

Re 
* vb 
+7 


- 


POE 4 4 bs. 3 
RY 8 N Tos | 
Fe — 1 ba . 

= Z PE 8 


25 8 5 U 25 3 ; 4 8 
of 9 ELD 8 MOI ed 5 4 %s 1 „Cc +5 
= es 13 path; a 9 = 2 1 0 * 0 * n . g . | > 5 n 


8 berg a ̃ | 
* 8 © Bo CL SUEDE 2955, * air, ; 3 4 a Wenn — 7: EP rae! £ N 5 
. oy. F+ N LL ? "Wy 4 1 + Od mY, : ck "7. : e 0 hs 8 þ > T 4 £31 IE] = * & N | | | bh d 
1 TOES. 7 8 | Wy y = : BY 4 Tt : „ W's 8 7 x 8 23 N re 
> REN Fax: "Fs Eg N * 8 * ae 2 wo ng ten? 
: | 1 3 3 vi Sr Nx of . WE „ : 24 ; Mer 2 1 
| 32% Z . TRL G 4 75 1 * "I . . N. FN . N. 
Wo 25 8 3 377 .. . * * W Xs * * % 
* Ia 1 28 
; 85 ee KEY Be 
Pf 144 
. N e 


1 


N 


7 


e Wo 
Fe RT ARR ye 


5 5 3 TY Bo Bog 
i 
Me UGH 
5 "7 5 N 8 745 . 
8 = = 28 7 
: 2 oe . 77 n 
I AW} 


> 


32 . 7 
. 


0 


: por > + pay d 7 #3 1 + 6 
1 e 
: A 93 5 9 


Wn 


' OS £ . 5 : 
3 655 N 
Ss, Dok 
1 13 4 2 

n 9 

1 

* eh I 8 J 

1 6-4 — x 

#:: 1 
15 Ye? ds 
SEE 
Fes . 

i 3 
9 25 * 
N 


Wt = | 
Y ; 


* 
1 
- 


5 oe 


OE * 
. 5 AY 
© il he 


- - * Ll 1 Bk 4: 
NS 7: ard DCs 9 2 a; 260A 2% 
„ Es WS 728 
5 Aa 8 
OS y 5 ö 
x 


2 Wars 3 1 5 
75 8 . 
4s 


* 


ns 


on ** 7 


ERIN 
pa. 


W 
rr 
N 


# 


9 4 
„ 


5 
2 


: 3 
5 1 
WD” ch 2 
8 
oe lb * 


1 


* + 


9 
N 


"+ 08 


387% 
*,» 
5 
i= 


T4 


EP 


SS 


Phe... 


y 
A 
on 


3 


* 


"hs Ty 


13 | 


* 
a 


3 
5 
* 


a 


"Ly 


— 


2 


* 


* 


4 * 

- 
aa 
; 7 


* ry 
5 


ho 2X 


Oo” 
* 


